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To His Illuſtrious Highneſs , 
WILLIAM DUKE of 
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Edward Hatton. 


PREFACE. 
T ag heir! ke he : 
pears by the 


variety of 2 and Excellent Rul 
| "Efteem and Credit the Book acquired for — 

150 Tears together) yet at 

ing obſolete, and ſome Errors, 


h the Stile and Phraſe 
A want 4 the Authors Cor- 
in ing, crept in, Bookſellers (not 
willing ſo — prece of Aritbmetict hui be — 
of a little Poliſhing, the Principal parts being Extraordinary) 
were 2 to recommen the L thereof to me, 
and I have taken all the Care I could to do the Anthor Fuſtice, 
Expunging what is nom uſeleſs, and ſubſtituting in lien theres 
of ſuch Ex , Rales, and Examples as are moſt agree- 
able to the preſent times, moſt uſeful to-the Reader that would 
learn without a Maſter, and moſt Correſpondent to the Authors 
primitive Deſign, | 
And becauſe the Author rote by way of Dialogue, as judg- 
ing by that means a | 


. 


Learner has the 
declaring wherein be is Dub and of 
- therein, 1 bave upon that account conti 
that method, and have likewiſe » 


and Anſwer, what was added 0. ; 
I have alſo nen- modelle the * * 

ade after 

e put in 4 


how to work for any price. 
brief than any I have 


The PREFACE. 


' this Rule I have added the Method of finding the Intereſt of 
any Summ at any Rate by Practice, and alſo how Factors, may 
know what their C a of any Summ amounts to, and many 
' thouſands of Alterations, Additions & Improvements more, Thave 
wade, which would be too prolix in this place to take notice of. 

I have likewiſe joined as an Appendix to the former Work, a 
New Treatiſe of Decimal all the neceſſary 
Rules for acquiring the perfect tnowledy thereof are conciſely, per. 
tinently,and clearly made evident from undeniable Demonſtration 
of each particular; and becauſe Decimals are wrought as Whole 
Numbers, I have ſhewed. why they are ſo, and the relation they 
have to them, and to Vulgar Fraftions, both. in themſelves 
and manner of operation, all which is for the moſt part new, 
and was never before publiſhed. 8 | 

In the next place I have ſhewed the uſe of Decimals in Ge- 
- weral,and why no Fraction ſo eaſie as this is, or can be invented, 
and have Exhibited uſeful Tables of Intereſt, Simple and Com- 
pound, with plain and cafie Rules for Calculating, Examining, 
or Enlarging the ſame.; as alſo the uſe of thoſe Tables, not 
only in finding the Simple Intereſt, or Diſcount of any Summ; 
but alſo the Compound Intereſt: as the amount and preſent 
worth of any Summ, the amount, preſent worth and Purchaſe 
of Annuities ; wherein are plain and practical Rules for Selling 
or Purchafing ax Eſtate, either in Land or Houſes, in Preſent 
or in Reverfion, in Fee, or for a time limited, in Fining 
off Rent, &c. 74 

And after this I have ſhewed the eaſieſt method of Extract. 
ing the Square and Cube-Roots of Numbers, whole or broken, 
and the uſe thereof in the Solution of Queſtions Geometrical ; 
fo that I doubt not but the Judicious will agree, That this 
, Arithmetick as nowmethodized and improved is more compleat, 
eafie, and univerſally uſeful than any yet made publick; and 1 
hope the Reader will reap that advantage thereby, which was 
fincerely aimed at by. his Friend and Servant 


May, 31. ho | | 
8. | E. Hatton. 
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— — 5 — ä (—•— 
much defired 2- Wherefore are Auditors ſo much encouraged ? What 
cauſeth Geometricians ſo highly to be valued ? Why are Aſtronomers 
ſo greatly advanced? Becauſe that by number they diſcover ſuchthings. 
as would otherwiſe never be found out. 

Sch. Truly, Sir, i ir be ſy thatyttigſe-mep 7 doattain 
their knowledge, att whoſogrgat: work maſt men then 
fee I was much deceived, and zumbring is a more uſefull. thing than I 
took it to be. 

Moſt. If number were ſo mean à thing as you did eſteem it, then 
would it not be uſed ſo much in mens. communication. Exclude. 
_— Nr How. man yea vidi aro you ? 

Schol. | > | * 


The of Arithmetick. 


Schol. M ö 
Moſt. So that number be wanting, you anſwer all by Mumm: 
And thus you ſee, what rule zumber- beareth, and that if aumber: be 
lacking it maketh men dumb ; fo that to moſt queſtions they muſt an- 

ſwer impertinently. ; 
- Schol. This is the cauſe, Sir, that I. judged it fo vile, becayſe it is 


Maß: The mote common that tho tlling is, being.ocedfall; tha 
e ee eee e 

mg, as lain; rt 3. ani not 
205 attai d * The eafer-part ſerveth allen h common, and tie 
other requiteth, ſome. Learning: Whhereſore as without nambying, a. 
2 can do almoſt nothing, ſo with the help of it you_ may atrain to 
Sthol.. F perectve then it were beſt to learn the, Art of 'munbring firſt 
re if all other. 
' oft. Nay, not ſb; but if it be firſt! trarned; then hall: a man bs, 
ble. woe and.attain to other Scieares ; which without it he could 
never do. | | 

Scbol. L conceive then | former words, that Aſtronomy and: .. 
Geometry much A ty of mumbring : bug that other. Sci: 
ences, 46 _ Phyſik; Law, Grammer, and ſuch. Ile, hare any 
dependence oa Arirbmerick, E perceiye. nat. 


0 * 


Map. 


ads os ae. 


WI 


our judgment in theſe things, by N 
— gr let that paſi now, becauſe it not the 
anatter _m_—— and I will new you ag Avery oa profit 
in all — — your {mall underſtanding ; omitting other 
reaſans more 

Firſt, (as you reckon them) Muſick is not ;only much-aided by A. *fct. 
vithmerick, bath is mode and hath its porfection 450 15 f all a 54 

28 number as to time and pr ion 

125 N ion of critical days, Ae things which 1 omit, 
— can any man 28. the. Pulſe or direct the proportions 
of « Com ignorant 1 

And as for the-Lew,” it is plain, 2 that. is jgnorant of Les. 
ritbmezict, is neither fit co be à Judge, an Advocate, REA Profle. 4 
For how can he well underſtand another mans cauſe, appertaining to 


— yr. or other Debts, or o Summs e, if-he be 
— ipagc 


ignorant of Aribrtice? This depriratian of 


TEE 


u and 
Te of nk, and ſunk, 
other ways doth number help Grammar. N 
nou or an anne et num- 


22 to Dining, th, ſceing Divinity. 

— Dod?prs-gather 8 — — — And if 1 « 

ſhould undertake to write all the uſes of Hrithmetichin-civil. Ads, as 

in Government of Common-weals, in time oſ Pence, and in duepro- 

vifion and order of Armies in time of War for ing of the Sol- 

diers, ſumming of their Wages, Treg: Viatuals,, viewing ei, 
2 of n 


=. 
— „ 214 
_ ” 1 
— 
= 
oe 7 1 * 


ZE, 


Why Sir you know. 
| Maſt. That makes no matter, I would hear whether you know, 
and therefore I ask you. For it- were great ſhame to have fndied d. 


Science, and to be ignorant of its name. 
Schol. Some call it Arſemetrick, 2 


Art of Numbring : Þ that Arichmetich b a Science or Art 
the manner and uſe of xumbring 


kinds ſeveral, ſeeing they appear to Operation. 
ie matters not ſo much to contend for the number of them; as for - 
the due knowledge and thenok. 

Sebol. Then you will that I ſhall name them, as ſeven kinds diſtinct; 
r uſe 

A. So I will, but it muſt be done in order: for 'you; my not 
learn the laſt ſo ſoon as the firſt, but you muſt learn them in that or- 
der, as L did reheacſe ihem, if you will learn them: ſpeedilyandavel]. 
Ssabol. Sir, as you pleaſe. to begin, Numerazion is the firſt : 
in order, what ſhall 1 do with ie? 

Mabe... Firſt, — : Chat: het thing. is nes ater 
learn che.uſe of che are, 


—_ 3 


Lc ee aa hn as 
” os . * 4 — d * L , ' 
: : 


"CHAP, U. 
Numeration of hole Naber 


b tion'is-that zritbmetical skill, whereby we may duly va- 
— Niu i, eren, vrite-down and read any Namder or Guram pro- 


—— — then met links you put a difference. between the Va- 
Aue and'the Figures. 

Meft. Yes, fo 1 do; for the Valse is one thing, und the Figures 
are another, and: tiat cometh partly. bythe: ditetſity of Figures, but 
chiefly in the places wherein they be ft. 
. Then muftd know here three things, the Valar, the'Figure, | 
endithe le. 

Nich. But yet add-Orier to them as the fourth. nd 
firſt mark, re but ten Figures that are uſedin Arithmeticłk; 
und of thoſe ten, n ic ſelf, which in made 
Cypher. Itbe an: o, ant is called n C ber The othernize me called fignifying 
Figures, ande thus wrote down. 


I; 2, 3, ½ $» 6, 7, 8, 9. 


And this is their value. 
One, Two, Three, Four, Fire, Six, Seven, Eight, Nine. 


„ Buvhere you rſt oblete, that every Figwre bath two Values; 
one always that ãt Ed it hath of its 
form, and the other uncertain, which it takath from its 

4 Place. A Place iche Roan thats ſtandeth in. look how 
igures are written in one Summ, 7 hath that 
— 7 And that muſt be called the Place, that is next 
to the Right hand, and ſo reckoning by order towards the Left hand, 
ſo that that Place is laſt that is next to Ihe lefe band 
Cobol. I pray you, how many of theſe Places be there in all? 
| M14. There is no certain number of them, but they are ſome- 
2 more, and ton —— bong according to the ſumm that is ex 
pteſſed. For ſo many as the Figures are, ſo many are the = 


by * 


— of Whew, Angber 
aff Place ls f.called, not. been It. ls the ef 


_ 18 — 3 and — be rhe. middle 
4. 


— Now Ii reſteth to declare the 2 Vu Folks by the r. — un- 


di of. Places, which yan. called the: Vale uncertain. 
But firſt let me. — . 

tain Value. bein. 

Schal. Yes, Sir, as you wrate them ſo I;marked, them. 

22 How. write 


12. 


then Five:? 
. 


this 
how. Six ? " 


2 
Maſt. Write theſe three Numbers each by it ral as I ſpeak therm, 
9 Four, 515 


ite you theſe ther, Two, 
Ma, Hom : yah four. o on wos ig, 


E Nay: there yau miſs., 
cid Ay was, to blame, I. tabe 6 for 9, u l vnn be 


dun then take, notice of thoſe, certain Values .cxery E 
* it is alone written, without other 
w t. As forexample, this Figure 9 is Nine, ſtanding a 
S&bol.. "Thea 9 without. more nn 
Nine, whatſoever. other 
27 ſo it doth, if it be in the Gf place joyned with o- 
ther, Ae | ſaver do follow, as in this. cones, 3679, Yau + 
ſee 9 in the fi place, which doth betaken Nine were alpne. 
Schol. 1 perceive. that, and doth not 3 80 in the road | 


_ 
+» 


ce. (between 9 and 6 in the chi Jace), betoken Seven, and 9.3 
E fourth place betoben Three ; * 
Moſt. Their Figures he merge but their Values ate not 
ſo, For, as in the fir place, evere Figi it bis ne 4 geveres.: 


certain only, ſo in the ſecond place every Fi eperh ten times N. 
its own Ve — * a 1 place is 2 
ven times ten, 2 en 

betokeneth its own Songs. 0 hundred times, {6 1 XI 

is ſix Hundred; and in the faurth place every, Figure by 


— 
* 


2 Tutd 67 ile Foaibth ns "hin. an fn rs 2 . 
. 7 4 * 


W 


S 
— Ye 
A 5 of 
S, 
” 


* r. S , 1 
a , . 3 : * o 
— * LF * , - ' » 4.4 , - & 25 8 
* * ny , . 
” x, Ne 8 . : > 
> "A" . 
* . . 
11 — , * 
RE 97 SS n nnn 2 — | 
= * © 
1 - 
x * a 14.4 
* 
« : , : 2 b 


— 
- 


he. 
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own Valoe a Thouſand times, as 177 d number 3 in the 
fourth place ſtandeth for 3 and in e 
Sure tandeth for his own Value ten thoplan cs Ferre bon 
place a hundred thouſand times, and in the feventh place'a' Million 
ol times, and in the place ten Millions 1 every place 


115 


Schol, As thus; if 1 make this tt dt all adv 


125968 -here ure firſt is 4, and beto- 
Ll 45 _—O_ n rg] eb 

* 4; that's Dig dy n nd figs 6, and betokeneth fix Hun- 
dred; in the place 9 is nine . and 5 in the fifth place 
= 2 pl in the fixth — — place is U Thouſand; 
then. 1 in t en and 9 in the 

ou 1 a nor quickly . 


rec 
e them as K alone from the 
re, and end of thelr Value, many times Thouſands as your 


numbers have Points, As for Gd, braxhdss. the aforeſaid 


number. 
Put a Point over 9 in the fourth place, and over 1 in the ſeventh 
place, andthen no more (for your places come not to ten) as thus, 


ee che luft Point over 1, and take it and the Figure that 
it, and value them alone. 
Schol. 91, that is Ninty one. 


Aar So it i is, then reckon for the number of your Nein twice 
9, that is, Three hundred fifty nine. 


Ninty One Thouſand Thouſand. 
4 * 1 from one to the 
w add for the one Point that is between them and the 

"face, « Thouſand, 


and value them. 
firſt 
Three hundred fifty mne Thouſand. 


— — 88 


Then come to the other 3 
684, that is, 'Six hundred 
Aua Now you have valued all. | 

ber you muſt add nothing, becauſe there remaineth no Point nor num- 


ber -after it, yet prove it in another number, as thus, 


* 
"WY 
1 


Schol. 230864089105340- I have pointed them as you taught me, 
t whether I haw done well or no, ' becauſe of the 
for d romanber you told me that they do , nothing, . 
doubt whethgr 1 ſhould reckon them for a Figure in 

of the Points; and again, I know not whetefore they ſerve. 
oft. That I will tell you now. Indeed they are of no value 


but they ſerve to make up the number of Places, and to 
* them to be in a further Place, and there- 


Value, but yet it poſſeſſeth the firſt p 
be in the ſecond ety and ſo to ſigniſie ten times 9, that is Ninety. 


Schol, Then I perceive in the 2. above, 1 have pointed well 
enough, for hou that Cypher that is pointed Ggnifies nothing, yet 
muſt t have the Point, becauſe it came in the thirteenth place. Then 
will 1 2 . A 10 

Firſt, Tp is 230 thouſand t ouſand thouſand, 

Secondly; $64 thouſand thouſand thouſand. | 

Thirdly, 35 thouſand thouſand; . © 


Fourthly, 105 thouſand, 


340. 5 
« You ſay right, according to the foregoing rule of reckoning 
each Point or Prick to be 1000; but if you call every Thouſand thou- 
ſand,” a Million, as is moſt proper; then the foregoing Figures are 
thus numbered. | | 
Firſt, 230 Millions of Millions. 
ly; 864 Thouſand Millions. 
Thirdly, 89 Millions, 
Fiſt” cx en add th 
, 340 Units, whi appear more plain to you by the 
following Table | FEM ; © | TO 
bol. | think, Sir, I perfectly underſtand what you have thus far 
diſconrſed of : is there any thing elſe to be leatned in Numeration, or 
ſhall I paſs on to the next rule to be leardt in order, | 


C Mot. 


value : as in this * go, the Cypher 23, 7 of 
ace, and cauſeth 9 to Cypher. 


—_— ” I” -» — A. ad 


Maft. 1 might ſhew you here who he firſt Inventors of this 
Art, and the reaſon of all theſe things that 1 have taught you, but 
that I will reſerve till you have learned the practice of this An, leſt l 
4 ſhould trouble you with over many things at the firſt. 

Three kind: ut yet this you muſt obſerve, that thete are three kinds of Num- 
of Numbers. berg, one called Digits, another Articles, and the third mixt Num- 
bers. | 
Digits. A Digit is any number under ten, as theſe, r, 2, 3, 4, 5, 6, 7; 


10 


| 8, 9. - 8 * 
Articles. And to with all other that may be divided. into ten parts juſt, and 
nothing temain, are called Articles, as are 10, 20, .30, 40, 50, 
Cc. 100, 200, & c. icoo, Cc. y | os © 
And that number is called Mixt, that coptaineth promiſcuouſly 
Articles, ar an Article, and a Digit, as 12, 16, 19, 21, N. 40% Loog, 


and fo forth; and for the more eaſe of underſtanding and temem- 
brande, take notice, That the Digit number is never written with 
more than one Figure, but the Article and the mixt Number are ever 
written with more than one Figure. Aud thus they differ, that the 
Article hath always os | 25 o in the firlt place : and the mixt 
Number hath ever there ſome Digit. * Es 
Schot. I now end this, and can eaſily diſtinguiſh theſe three 


kinds of Numbers. py onda * 
Aa. If you remember now all that I have ald, you have 
learned ſufficiently this firſt kind of Arithmetick called. Numeratjon. 
But as you have learned. to gather and expreſs the Value gf a Summ 
propounded and ſer down before you, ſo muſt you practiſt and write 
down with. proper Figures and in due Places, any number only na- 
med, or recit oY, or of your ſelf imagined ; as for. a proof. 
Haw do you write down this Summ, five thouſand, two hundred, 
fifty and ſeven ? | 1 

Schol, I am at a ſtand, whether I ſhould begin at the firſt, or at 
the laſt. For reaſon, methinks, ſhould cauſe me to begin at the 
firſt, and yet if I write it as you ſpeak it, I muſt begin at the laſt. 

Mot. When you know your places perfectly, you may begin where 
you pleaſe ; but it is more eaſie to begin with the laſt, that is to fay, 
3g 1 did ſpeak them, yet for more certainty , you may. begin at 
the firſt, 2 my words backwards, thus, ſeven, fifty, two hun- 
dred, five thouſand: or elſe ſounding them all by their 15 it or Va- 
lue, as thus : _ five, do, five z for that way is : But 
then you muſt whether there be any Cypher in your 8 

at 


* - 


The Names of 17 Values certain. 


* ; 
2 % 
SEE EEE L. | 
STR Int a pet 
eee 


place. And 


— _—_ 
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yphers, one in the 


then is there two C 


the firſt 


” 


The Numer ation Table in common Engliſh Numbers, 


*without many words; 


Oypher in 
and 6 forth, 


; bo 


2 
; 
5 
S 
8 
> 
S 
E 
— 
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fee Fcurth. 
Ie «| a| Fah- 


8 rer 
Ie. | 


LIST STE Wk. 
| ſ2| 49 | 8] +] |=] ©] Righth. 
FEMMINEMERNC | © | Ninth. | 


—— ö 
Ele | [| =} 0] Tenth. _ 
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- * 


ion, added a Table ſor your exer- 


fully ex 


1 
. 
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— 
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F2umeration of Tuhole Numbers. = 


4 Table of the Vulne of Latin Numbers, 


t 1 1 {| r,One | rr | XX 1 2% Twenty. [ 
it | 11 | 21Two [| reel] XI 30 Thirty. i 
ttt | III z Three || xt XL 40 Forty. \ 
lit] III 4 [Four || 1 L 5o | Fifty. * 
' tv | IV | 4{Four || It LX | 0 Sixty. 
v | V | kite irr | LXX 70 | Seventy; 
vi | vi | 6|Six ſlexr [LXXX] 80 Eighty 
vit| VI 5 {Seven || xc XC 90 Ninety. 
viii VIII $ Eight || C |, C f 100; One Hundred. 
it | IX | Nine CC] CC þ 200 Two Hundred. 
r | X io ren |'Df D 300 Vive Hundred. 
| xt + XL — Eleven NM [100 A Thopſand. 


| 


The firſt Table hath eleven Places, and in each of them are ſer all 
the Digits, whoſe certain Value is written on the right hand of the 
Table, and the Value uhcertain on the leſt hand; ſo that by this Ta- 
ble you may learn both how to expreſs any Number you pleaſe, if 
it exceed not eleven places, that is to ſay, Ninety Thouſand Mill ions, 
— ſo may you by help of it, value all Summs propoſed under the faid 

umber. 8 bas” 

For example; Take the Summ that I propoſed before, which was 
five thouſand two hundred fifty and ſeven. And if you will expreſs 
it, take the firſt number (as I ſpeak it) which is five Thouſand ,whoſe 
Valuer orcertain Value is 5, and his uncertain Value, or Denomina- 
tion is a Thouſand. Firſt, you muſt ſeek at the right hand of the Va- 
luer 5. Then ſeek along under the Title of Denomination toward the 
left hand, till you find and under it, at the foot of the 
Table, is the number of the place, that is in the fourth, wherein 
you muſt write your , of Valuer 3. | | 

Afterward come to the ſecond part of the number two hundred, 
whoſe Valuer is 2, and its Denomination a Hundred. Seek two at the 
right hand of the Table, and go along under the Dencmination to- 
ward the left hand, till you come under Hundreds, then look to the 
foot of the Table, and there you ſhall ſee the number of the place, 
that is to ſay, the third, wherein you muſt ſes your Digit 3. 


Then. 


= 


Numeration of Whole Nninbers, 


3 


Then do ſo by your other two numbers that remain, and you ſhall” 


find 5 in the ſecond place for your fifty 7 in the firſt place for 
your ſeveng And thus ou) do numbers. | 
Schol. "Miter, 1 you ly, 1 ve you ſtek to in- 


ſtruct me moſt plainly and briefly, For this rule is as plain, as I can 
defire. And though it ſeem ſome what Tong, yet I perceive it to be a 
ſure way. 

Maſt. So it is; and though it be long, yet it is neither too long, 
nor too plain for young Learners that want practiſe: for this Table is 
inſtead of a Teacher to them that want one. But now I hope I 
have ſaid of Numeration: V hich after you have well practiſed, 
then may you tor ward. 

Schol, Yet Ipray you in one thing to tell me your * 
do mem reckon the order of the places backward, 
handto the left? | | 

Moft. In that thing all men do agree, that the Chaldeesr, which 
firſt invented this Art, did ſet theſe Figures as they ſet all their Let 
ters, for they write backward as you term it, and ſo do they read: 
And that may appear in all Hebrew, Chalidee and Arabic Books, which 
are not only wtitten from the hand to the left, and fo maſt be 
read; but alſo the right-hand ſide of the Book is the beginning of it, 
whereas the Greeks, Latins, and all Nations of Europe, do write 
and read from the left hand toward the right: and alt their Books 
begin at the left ſide. 

S$bol.” That reaſon hath ſatisfied me. 

Maſt. But it doth not well ſatisſie me,becauſe I ſee the Chalders and 
Hebrews do not ſo uſe their own Numbers, as at another time I will 
declare. But this plain reaſon may beſt ſatisfic you at preſent, that in 
pronouncing of Numbers we keep the order of our own reading; 
from the left hand to the right: and again, we do ever name the great- 
er Numbers before the ſmaller; ſo that the lefſer places, containing 
the leſſer Numbers, are ſet on the right hand, and the greater places 
containing the greater Numbers toward the left hand: 

Scbol. This reaſon is to me ſo plain, that it ſeemeth now againſt 
reaſon to make a doubt of that order. So that now for Numeration 
I am ſatisfied: hoping that practiſe ſhall make me fully ready and ex- 
pert in it. And in the mean time I defire yon to teach me the o- 
ther kinds of Arithmetick. For the * Table is ſo eaſie, that 
you need not explain it: | 


5 Maſt: 


Why 
the right #hy . 
bers are : 
written 


backward: 


pn. of Whole 


1 Ther b is well faid ; but what ſhould you = = 2? can you 
tell? 
Febol. I e wel that Addition WAS bert. 
Maſt. Right, and is, you muſt firſt know, 


— the. 


* 


C HA P. III. 
Audition of Whole Numbers. 


APs is the g gfdering together of ro numbers; or more, in- 
| Fa pes; nk As if I have 106 Books in the Latia Toogne, 
_ 136 in the Greek, and would know how many they be in all, 
I:muſt write theſe two Numbers one over another, ſo that the 
Figure of the one may be under the firſt Figure of the other, 
5 EI the ſecond, and ſo forth in order. 
ou have o done, draw under them a WR line, 
Ir | 
x hand al- 


e ee . — 
will your NN 
Un now you ſee that 160, and 136, do make in all 236 


251 What? this is very eaſie to do, methinłs I can do 296 


it already. | 
There came through C ide duo droves of Cattle; in the feſt 
nr Ko and in the nd was 386 other Bealts. | 
two  Sutams I mult write as you taught. me, thus: 848 
Then if I put the two firſt Figures together, Gying, N 156 | 
8, make 14: . Reer m mull] aire | under 6 and 8 thus: — 6 


a. 


Addition of Whole Numbers. 


þ Noa: (4 000 200 28 are: twice deceived. / Firſt, in go- 
? — — together two Summs of ſundry things, which 

you ought not to do, except you ſeek only the Number of them, 
and care not for. the: things: for. the Summ that ſhould: reſult to 
that Addition, duld be a Summ neither of Sheep nor of other 
Beafts, but a confuſed Summ of both. Howbeit ſometimes you may 
bave Summs of divers Denominations to be added,of which f will teil 
you: by and by: but firſt I will ew. you where you weredeceived in 
another point, and that was in writing 14, which came of 6 and 8, 
under 5054 8, which is impaſſible: for how can two Figures of ewo 
places be written under one Figure and one Place? ä 

Schol. True, but yet I did fo underſiand yon. 

Aa. I ſaſd indeed, that you ſhould — that under them that 
did reſult - of them both together: Which is always, true, if that 
Summ do not exceed a Digit: But if it be a mit Number, then muſt 
you write the Digit of it under your Figures as you have ſaid before : 
and if it be an Article, r and — 
you muſt keep the Article in your mind; and therefore when 
have added your ſecand Figures which poſſeſs the place aſ — 


maſt put that one therets, nn rey Wang for —— 


it were ten indeed, yet in that place, it is but an one becauſe 
every one of that place iste, fot that it is the place of dens. * 
like manner, if eu have in the ſcend place ſo get a Number that 
it amounteth to above 9, then write the Digit; and refrye the Ar- 
ticle in your mind, ever adding it to the next place and o 


of all other places, how many ſoever vou have. And if v0 here a 4 2lace. 


mixt number when you have added your lad Figures, then write the 
Digit under the laſt Figures, and the Article in the next place be- 
yond them: fo (hail your Number refulting of Addition, have one 
place more than the Numbers-which you have added together. 

Schol. Now I underſtand you,” and the reaſon of this is, (I pre- 
fume) becauſe that no one place contain above 9, Which & 
the greateſt Figure that is, atxd then all Tens or Artides muſt be put 
to the next place following: ſor every place (I | he): exceedeth the o- 
ther place net before him by % | 

Now, if it pleaſe you, I will return to my Example of Cattle, 
But | remember you ſaid I might not add Summs of ſundry things 
together, and that I may ſee by meaſon, 

Maſt; True, but ifyou only ſeek a bare Summ. and have no reſpect: 
to the thing, then were it better to name the Summ ry” any. 
thing: 


9 
I 


- 


16 


— — 


11 „ — 


— ————— 


"thing: as in fa b wichout naming Sheep of any 7 1 7 
likewiſe 186, From bo oor £0 thin 

Now let me ſes how 'you cad add thoſe two Summs 10 

| Schol. I'muſt firſt ſet them ſo that the two firſt Figure ſtand one 
over another, and the other each one over thut of the ſame 
place; then nal I draw a line under them both: and ſo Nkewiſe of 
other Figufes, as followetn. 

Then mut 1 adde to 8, Which make 1g, that isa mixt * 848 
Number, therefore mit I take te Digit which is 4, and 186 
write it under 6 and 8 keeping the Article ĩa my mind thu::— 

Next that, I come to the ſecond Figures, adding them 4 
together, ſaying 8 and 4 make 12, to which 1 put th 
one reſerved in my mind} and that maketh 13, of which? - 848 
Number 4 write / the Digit 3 under 8 and 4, and keep tbe 1886 


Article in mywind, thus: Dane en ee 
Then come I to the third place of Figures, ſaying, 1 34 
and:8make 9, and 1 in my mind maketh 10. r 9 1 5 
write the Cypher under 1 ere ö Bt + 
Mast. Yes," 1.2.71 ad 


e Sha. Thi of 10 [ write the "Oppher ander . and's and 
the Article in my mind. r 


2 — this, ſeeing there follow no more Figures 
8 b, Str, 1d forgotten, butT will remember better 

Then ſeeing I'am come to the laſt Figures I $48 
— Cypher ere then, and the Article in a & 
further place after — 

Map 1 — 845, and 186 added toge- 1034 
ther, — _ 

$chol. Now 1 think: am perfect in Addition. 

Maft.. That I will prove by this Example. There are two Ar- 
mies of Soldiers; in the one are; 106800, and in the other 9400, 
How many are there in both Armies? a 

&bol. 1 er them one over another, 88 106800 


with the firſt Number on the right hand 9400 
But the lower Number will not — 15 
left hand as the other Number. 
Maſt; That is no matter. 106800 
Schol. Then do I add o to o, ddr axonnteth's, 9400 


that muſt I write under the firſt place, as in the Mar- — 
gent. | 2 


— — 


47 ri mam matt bs bl:g66800 
E e in the Gen pee I ndd5t0's; 9400 
2 — 


jo wy win: there 


3 5855 
if | | / ON AE 9400 
ator , 16205 


Nh wh 
== or elle how'can you r gr yoy do 
? 
Aud forget not, that (if hw rain Numbers together 
you.may | ere ftatimes an Articlewſd Nee abe 
times 20, ſometimes 30, ſometimes 'thors;! und ſo to e 
Therefore as you did with the Article 10, fo do with them, reſer- 
ving them in your mind,and adding to-the Number next following lo 
7. 48 their Valar k [that is to ſoy . 3 for 30, 5 fbr 30, 
10 for 100, 12 for 110, and fo forth. So cher if the artiete be 109, 
then mutt you ſet down:the: o. 2 4. In mind, to he arried to 
the next row of Figures or Place, Wavy fuch: Happen to be. For 
your dereer underſtanding, take this Example for all. 


D 


[ 


o 
w 2 
Der 4 . a * 833 — 
oy < 2 9 I 
>, 7 n 
*. 
, 9 
_— 9 dd - 
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I ITT CAT — —— ed 1 185 


after manner: then 1 —— 
SI. * — 


de 858 row rere an. the —4 


tens, I keep ten in my mind, hi 

the next rot of Figutes, Which — in the ſecand or tens 
place; — — — — —— — — 

which ſecond row of Figures, (when toge= 

ther with that ten that I had in my mind ) makein all 14, 

of which Summ write the Digit 3 under the fc o + 
and then (becauſe 120 containeth twelve em) Liceep 2 
in mind to be added to th dd piace or rom of Figure; 
which being added together; 2 Copier vi don 
under the row of Figures ih ammo 

And che Figure 61 do added. 

of in the fourth 


to 29. 


And 
one ha frog pon hand, IG down the 2 m_— 
ſh — the lft hand the 9 rer, 


theſe Summm me 
Bat (for — 


We f Summs to boadded Ye 
1 3 7 


u how to add.the Game; uhich thing 
| Denomivation that it con- 
taineth the other cerxain times. And yet them to 

ther, not after the manner (as any ny + 


namination) but as l will ſhew you; but 
to your Aﬀiſtence, 


Table I. of Engliſh Money, 


* ” 


Thus much for Money. Now I will ſhew you in like manner the le 
diſtinction of Welghts. | | 3A 
a Statute made Anno 11 H.y. there ought to be but one ſort 7» 
of Weight, as 24 Barley-corns dry, and taken out of the midſt of _— 


the Bar, do make 8 Penny 
an 12 Ounces a — gt G 
Bread, Gold, Silver, "Pearl, and ſuch like, But 
uſed another Weight called Averdupoize ; 
Ounce, 16 Ounces make x Pound, 28 Pound 1 quarter ofa Hundred, 
4 Quarters 1 Hundred, or 11a tbh. | 

Howbeit there ae in ſome things other names, 23 in Sheeps Wooll, 22. 
28 Pound is not called a Quarter, but a Todd : and 14 Pound 1 

2 named 


Slane, named half s Qidvter but u Stone; and the) Pound' half u Stone.” As 
een placts; and agtet in few; 
1 kt em 25 R N Nur To ur! 
Sack of hut a Seck of Wool by the Statutes is limited to be 26 Stone- 
* Moreover this Weight is uſed by the Apotheraries in their 
cal Compeſition, and Mixture of Medicines, wherein the leaſt s # 


_ —— . 


Grain; viz. | SE, 

(10 Grains A Seruple WW, 
dal, 40 J3 Scruples Gute YA Drachm ( thity haz. 
weights. 8 Drachms An Ounce ractered, 4 

12 Ounces (A Pound . 


Meaſures No of Weights are made Ea both füt Grain and L 
e quor. For a Pound in Tyey Weight maketh a 'Yiot ly meaſure ; f 
Gels, that 8 Pound or 8 Pints do make a. Gallon ; half a Gallon is named 
Ferrit. a Pottle ; and half s Pottle is called a Quart, which'containeth two 
Nur. Pints : Now above a-Gallon the neut meaſure is Firkin : then the 
Frkin. Tertian or Kilderkin or half a Barrel, and à Barrel: And by theſe 


Ale me- (The Firkin, C 8 
fares. Of 8 Kilderkin, dennen g 16) edlen 
| The Barrel, 32 
Beer m- a » The Firkin, 
ſures. Of Beer \The Kilderkin, dcontiet , 0 Gallons. 
The Barrel, 036 
Soap meaſures both Firkin, Kilderkin, and Barrel ſhould be equal 
to Ale meaſure. 9 8 | WI (cn 
Moreover the Statutes do limit the Weight of every of thoſe three: 
Vellels being empty. 


A Barrel 1 C26 
Half a Barrel, Varg J Pounds | 
A Firkin, 


— The Gallon: r —— 
— 2 ſold by the ſame me ſures that Ale "ad Soap be Told 1. 


ry id by the take, 129 to the Hundred, tenthouſand 
Salmon and Beſs have «greater meafure 


The Butt, a yo . | Solan and 
Salmon YThe Barrel, Lela. 


and Eeles 
The Hrkin, 1 1 


Now as for Wine Veſſels they are ſeldom fimaller than Hogſheads, ine mee- 
which are of 63 Gallons: every H is two Barrels: yet there ſe. 
ire many other Wine Veſſels, une ther all ſee thin Table. 


187 mY 
55 

3 | 
126 
252 


And the Gallon contains 231 ſolid Inches. 
But you muſt know that there _— kinds of Tertians : 'for mi,, 


there are Tertians (that is to fay) Thirds 1 of Hogſkeads, 
and of Barrels, as well of other * Wine. 
Alſo Malmſeyes, and Sack, cc. the half Tun is We 
but rather a Butt. 
Aud as of Weights there cometh the Liquid meaſures (w 
of I ſpake laſt) ſo of the ſame cometh dry meaſures,” as 82 


thels, Quarters, and ſuch like, whereby are meaſured Corn and like 
Grains, alſo Salt, Lime, Coals, and the like. And this is the order 


and quantity of them 
A Peck is the meaſure of two Gallons, each. Gallan 2924 Inches. 
A Buſhel ) Four Peck 4 
A Cane containeth 1 Buſhels. 2— 
A wey | re Quarters, = 4 Wy, 


Theſe 


— reins, be n dem er 
| trofwerf I kind of meaſures, 858 
i measure Length,  Rreadth wd Thickneb, and that 
1 r FB py and ſuch other, e er 8 
eſs. eth. 
Z z Grains of Barley bien, 
Fot. 12 Inches 


Tard. 3 Foot 

EJ. 3 Foot and 9 Taches 

Pearch. 5 Yards and a half 
breadth, 


grounded 
1760 Yards, . 5386 Foot, and63360 
Somewhat greater than the Tala — of 1 1000 Paces, and x 
Foot to a Pace. 


Addition rd 
of divers nomination by its ſelf, with ſome note over of its Denomination. 


Denemins- Then other Sutams ſo under that firſt, that every ons 
dogg | the ſame Denomination : 8s for 


6 J. ond anether oweth we 4 L 35 31. 
know what this is altogether: There 
firſt ſet down my firſt dumm, and then the other, 


| Lank -c 1 
I. had fet orderly, 
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Ecome to the pounds, adding 
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1 carry. 
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Ty 


and 
of 
and 2 j 


E 2 — 5 
Le 
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in my mind and 2 
directiy under the 2. 


Figure or 
Or row 
Article 
my whole Summ thus. 


and 4 make 5, 
5 
— 5 
oy” | 


ng ke 
ſet 
peareth 


ap 


Lend 


And 
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rt 10 Tables ber wü 24 Grains * a | 
Trey; for every 24 rain's place, 1 2 
to the Penny weights place: ma 15 penny wehe is n 
therefore for every 20 in the hes wn a: carry1 to 
ces place; and ſo of all the'reſt, the T w yoti how todd 
2 of Figures with reſpect to the next Deniominflon | toward 
Y | 


1 Schol 


25 


Srbol. 


kin | 
22 is only one thing behind, which is the proof of the 
Work of Addition; which when I have — the method of, — 


ve N traction. | 

The for any Summ given to be Added, is to ſeparate 
it into 2 parts at p- and if the Summ of both thoſe parts 
is equal to the total found, then is the Work right, otherwiſe not. 


For int ance, | | 

The Summ of the 4 Numbers in the laſt Example of Long Men- 
ſure is 1026 ot 00; Which we will prove by dividing the 4 Num- 
bers into 2 parts, e > gorge; nas and the Summ 
of the 2 uppermoſt Unes-viz. 176: 1: 2 and 734: 3: 2 is yards 
911: or qr. And the Summ of the 2 lower lines, viz. 97: 1: 3 
and 17: 2: 1 is yards 115, now the Summ of thoſe 2 Summs, viz. 
91r; ol: co and 115: 0: o being 1026 yards, or qr. equal to 
the Total of the 4 Lines, proves the Work to be true. 


e 


CHAP. IV. 


Subſtraftion of whole Numbers. 


OW 1 bave learned the two firſt kinds of Arithmetick : and (as 5.8 fr ri. 
I remember ) Subſtraction doth follow, which (me thinks) muſt be ,,, 
contrary to Addition. | 
Moſt. So it is indeed: for as Addition increaſeth one groſs Summ, 
by bringing many into one : ſo contrariwiſe, Subtraction diminiſheth 
a groſs Summ by drawing of others from it: So that Subſtraction is 
nothing elſe but as Art ro draw and abate one Summ from another, that 
the remainer may appear. 
— = do you call the e 
N Maſt. That you may perceive by the name. | 
* Schal. So I partly do: but yet it is good to ask the truth of all ſuch 
leſt in truſting to my own conjecture, I be deceived. 

Mat. It is the ſureſt way. And, as T fee cauſe, I will fill de- 
clare things unto you ſo plainly, that you ſhall not need to doubt. 
However, if I do overpaſs it * es, (as the manner of _ is to 

orget 


26 


. A 
mg : 4 , * > 
— 


Remane. 


3 3 * 
, 7 
4 dne 
« Fs 


as for this nt you hd me rk tir ue 
Ps [2 for he nord tt you bk aſten one SubſimaRtion is 


bred es ne the exceſs or Gene oh as ente, 
would abate or ſubſtract 14 out of 18, there remain g which 


is called the Remainer, and is the difference 0 thoſe two num- 


bers 14 and 18. 


Schol. I perceive then what Subtraction is: now reſteth to know 


- the order tow to work it. 


Aa. That you. ſhall do by this means - Firſt, yon · muſt conſider, 
that if you ſhould go about to Subſtract or Deduct, you muſt-have 
two Summs propoſed : m— which. is. yous. groſs Summ, 
(or Summ-total) and it is y ſet higheſt: and then the ſub- 


trahend (or Summ to be which muſt be ſet under the 
firſt, and that in ſuch a. manner, that the ures | 


another, and ſo the ſecond andirhird, 
did in Addition: then muſt you —— under them a line, and fo are 
yolir Summs duly ſet to begin your working. 

Then begin you at the right hand( as you did in Addition)and take 
the lower number out of the higher, and if there remain any thing, 
write that right under them under the line: and if there remain nothing 


(by reaſon that the two Figures were ) then write under them- 
a Cypher : And ſo RN ne all the: o. Figures, evermore 


groſs 
the other Summ from it, as in this Example. 
E-received of your Father 48 ,. of whith I-have laid 
out for you 36-5, now I would know what doth: remain-+- 


And therefore I ſet. my number thus in order. Firſt, I 


write the greateſt Summ, and under it the leſſer ſo that the 
Figures at the right ſide beeven one under another and ſo-. 
the othefs thus. 


Then 1 take 6 out of 75 and- there reſterh- 2, which- 
I write under 8 thus. 


Then l go to the ſecond Fi and tale of 
and there remaineth 1, mich I writs under them, 


and. then the whole operation 1 
Whereby I know, that if I 36 out» Of 48 
there remaineth 12. 


which 


how you ſhall do in 
igure of rhe Lower 


F 


v then in my example where 


of 4, and could not, I put 10 to that 4, 


2 


you nom 
If any 
E 


now ? 
e well whet I tell 
d in all other the like: 


en 
La 


* 11111 Ta. The 2228 
e hf: TH 


Schol, Yes, I 


10 to the uper Figure, 


of that whale Sum 
under them. Can y 


on of Whole Numbers, n 
which. maketh th "= ad 7 I'take away 74nd: cher reſterh 7, 
{po Jen hare ons ad, Het & pon rvrk another 

M. ou have done we now mu you- a 
thing alſo: that (whenſoever you do ſo put Ten to any Figure of the 

upper number) you muſt add one till to the Figure 8150003456 
Sen that (llowhth whit fn e lower tt 3 as in 52984732 
the example there followeth 4, to which you muſt — 
put 1 and make it 5, and then g on as 1 have 018724 
taught 

S:bol. Then ſhall I ſay, 4 and 1 (which 1 muſt to it for the 
10 that I added to 4 before) make 5, which 1 4 take out of 
3, hut that cannot be; "therefore I muſt put 10 to it, and then 
it will be 13, from which I rake 5, and there reſteth 8 to be written 
under them : and becauſe of that 10 added to the 3, I muſt add 1 
to 8 that followeth in the lower line, and that maketh 9, which 1 
ſhould: take out of o and cannot; therefore I put thereto 10, and 
that maketh 1o, from ro ng, and there remains 1, which I 
write under tbem. 

Thus 1 add 1 likewiſe to the next Figure below, which iy 9, 
and that maketh 10, and that 10 ſhould I take out of the Figure a- 
bove, hut I cannot, for-it is o, therefore Fput 10 to it, and take 
10 out of to, and there reſteth o to be under them. 

Then I come to the next Figure which4s a and to it Tadd 2 
which maketh 3, that 3 I cannot take out of nought, tare. 
fore of that nought” make ro, and therice I take 3, 'f6 there 
remaineth 7 to be written under them: likewiſe put 1 to 5, 
which — 6, that 6 I cannot take out of 5, therefore I add 10 to 
that 5. and make it '15, from which 6 82350003456 
there remaineth 9, which I write under them. 32984732 
have I done with all the lower Figures, and what — 
ſhall J do more? 8197018724 

Moft. You ſhould have added one to the. next Figure following 
(if there had been any): becauſe you added 10 to the laſt Figure be- 
fore of the uper line: but being there is no Figure more in the lower 
line, you muſt deduct that one from the number next to that you 
laſt Subſtracted from. 

Schol. Then ſhall E may, becauſe I borrowed ro to the 5; I'muſt 
take 1 from 2, and there reſteth x to be written under that in the 

. ninth place. Now I have no more to ſubſtract, for there is not any 


Eigure remaining beneath, neither. any unite to be added, a 
cauſe - 


- 
* 


* 7 4 


— — 19 


— 


ae to the Figure laſt before”: and yet is there 
8 remaining in the line, nn ) honld be ſet 
oa Figures in the loweſt row, w under the ling... 
becauſe there. was nothing taken from it. | 


is well conſidered, and. reaſon teacheth ſo indeed. 
Schal. Sir, I. beſeech you, ſhall I always when any number ſo , 
remaineth alone, a4 thus d did. write it under the line ſtraight againſt 
its own place? 
' Moſt. Yes, whether they be one or many : and this well remem- 
bred, you have * learned Subtraction; However, becauſe of 
corral wings ths might deceive you, if you did noe rake good beed 


to 1 will to example of man 
® Joo porting, 1 vill propor NT 0 way 


ks ep 2869 Crowns, of which at one time I delivered him again 

400, at another time 368, at another time 440, at another time 80, 

and at another noe 6G, new R would know how many reſt behind. 
Therefore firſt I ſet down my groſs Summ 

2869 Crowns received, and underneath it I 


2869 Crowns. received, 


live, | | 
Then rake the Total of the S E 
out of Jas * 2 and e 0> Paid, which Add: 
mainer ſnews what you have , | 
hand. For inflance, 1 64 


— — — 


The Summ of the Crowns: paid back * 
are 1452, — 2 from 2869, the 1452 Paid in all. 
Crowns receiv the Regginer (as you 
have learn'd) is 1417, amt and fo many [ 1417 Reft behind. 

Crowns remain yet in my hand. 

Scbol. And is this all that I ſhall learn or · Subſtraction? 

Maſt, Yes, ſaving that (as you have ſeen in Addition) there are 
numbers of divers Denominations, in which the working is not much 
unlike : yet {without ſome inſtructions be given cf it) it might ſeem 
to a learner more difficult than indeed it is. Therefore 1 will briefly 
ſhew you the uſe of it only by an example or two. 

A certain man owed to me 14. 12. 8d. of which be paid me 
a4 one time 41. 68. 8d. at another time 3 l. at anat her 21. 38. 49. a 
and. laſt of all 65. 8 d. 


" 8 tt hath, 
* "OI 


-eth 2 1 
u A m 
om i their due im 
Pounds under Pounds , Shillings 
| oe Shillings, Pence under Pence, 


Scbol. Sir, I pray you, why do-you 
write 2 /, for it is more common to 
lay, 495- 
Note, hep . Af. We muſt here uſe the Denomination that is in any 
che Pen — —— according as we uſe to ſay- 
aiffererh ing, 1 I or 7 groats, 8 groats, 245. 4. J. 
e but we malt writ over — bn icy Sem 
c | 
— Namely, Shillings and Poxnds: So muſt we write for the laſt 
Summs now named, 15. 4d. 1. 6d. 25. 4d. 21. 84. 11 4s. 21. 
85. 2. 
th — a 2 Willing, bs when 
e Summ to 1, s, W Summ 
maketh * Now — it pleaſe y you) end 22 


m then (accord 
mn rules 1 vr Addition) 1 . 23 cular Summs, 
which are paid into one Total Summ, to be ſet under 
them between the two lines, not med- h. 1. d. 

» ling with the 14 L 12.5. $4. owing me: 
— muſt with the ſmalleſt 


8,4, and 8. is 
Pence, Pas wv e — Shilling 


8 Pexce, the 8 d. ee 

lace of Pence, and the one Shilling 1 
iP in mind to carry to the next De- 
nomination of Shilliags; Then I come 
to the s, and ſay, 1 that I 
bring or have mind, and 6 is 7, and 4 

z is 10, and 6. makes 16, which becauſe it containeth not one Pound, 
I ſet direftly under the place of Shillings. Then I come to the 
Bounds, whoſe parcels are 2, 3, and 4. that is in all 9, that 9 l ſet 
down directiy under the Pounds : And fo the Total or whole Ad- 
dition of all — paid me, amounteth to 9 J. 16 5. 8 d. 


Now 


- 


of Whols Numbers. . ;1- 
I muſt take that total Summ. 
out of the higheſt number thit 3 9.0 from the 14 L 12 4 8d. 
Therefore to perform the work T fay, $ 4 out of d. remaineth 
or reſteth nothing, therefore in the place of the reſſ or remain right 
under the Denomination, I ſet down o. Then coming to the Shil- 
lings, where I find 16, which ſhould be taken out of 12, but I can- 
not: therefore I imagine to borrow I out of the next Denomination, 
that is, of the 14 / and put that one pound fo borrowed unto 12 5. 
which maketh 33 . 
Now 16 5. out wr J. reſteth 16 5s. which 16 s. I ſet down direQ- 


place of Shillings. 
Laſtly, coming to the pounds, ſaying > pope that I borrowed, 
and 9 make 10, then ro out of 14, there 4 3 
80 doth my whole reſt or remain appear to be 4 J. 16 s. 0 d. 
7 2 the fel. wap for a young beginner to pradtiſe, 
Schol. Is there amy ay for this work alfo ? 
cular Summs as they are ſet in order, beginn r e 
with the pence, ſaying, 5, 4.5, make 20 d. ar 14—12—8. 
20 d. you ſhould take out of the 84; above the line,. 
but you cannot, therefore ſhall you borrow 1 of the 4 — 6—--$-, 
next Denomination, that is to ſay, 1 of the Shillings, z3——0—--0 
and put it to the 8 d.that maketh 20 d. now 204.ont  2— —3—--4 
of 304. reſteth o, which Cypher I-ſet down direftly o —6—8 
in the penceplace.Then one ſhilling that I bortrow'd — 
or had in mind, and 6 make 7 and 3 make 10, and 4—-16—--- 
6 make 16, the 16 out of 12 I cannot. take, 
fore of the next Denomination Fborrow 1 / and put it to 12 7. 
which maketh- 33 . then 16 . out of 32 5, reſteth 165. 
Laſtiy, I come to the pounds, ſaying, 1 L in mind, or that Tbor- 
rowed, and 2 make-3, and 3 is 6, and 4 is 10, then 10 out of 14, 
there reſteth 4. | | 
So doth my remainer or reſt appear as before to be 4 K 16 5. 0 d. 
but in this — you have not the total of the Summs paid any · where | 
put down, and therefore may uſe this or the laſt Way, as you find © 
moſt proper in your buſineſs. 8 
There will likewiſe be occaſion to ſubſtraft Numbers of other Deno- 
minations, as Weight, Meaſure, cr. For admit I receive from Bar- 
badees the Cotton Wool following: 7 
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a A C. &: Wt. 
Arone time 6 Bags, being ——13 2 19 
Ar another 4 Bags,  — — — 9 1 12 

In all ro Bagg, ————2; © 

And out of this I have ſold, , . 
At one time 3 Bags, being —— 5 3 10 
At another 4 Bags, —.LE— 8 2 12 
At another 2 Bags, JI — 4 1 27 


— — { 0 

The. queſtion is, how muchis bought in all ? how much of that 
is fold ? and what remains unſold ? ' | 

And for the doing this, you muſt firſt add together the Weight 
and Number of Bags bought or received. - Secondly the Weight and 
Number of ſold, and deducting thoſe ſold from thoſe bought, 
the Remainer ſhews how much Cotton reſts unſold ? — 

For finding the Totals bought and ſold, you muſt (as you learnt 
in Addition for every 28 in the pounds place carry i to the Quarters 
of Hundreds place, for every 4 Quarters carry one to the Hundreds. 
So the Total received is 23.: 0: 3 and the Total fold is 19: 2: 3, 
Now for ſubſtracting 19 : 2 : 3 23:0: 3 do. thus: 

Say 3 from 3 there reſt o, 2 Quarters from ayou cannot have, but 
2 from 4 Quarters that you borrow, and the Remainer is 2. Then 
fay-1 borrow'd and g Hundred is 10, from 3 you cannot, but from 
13 reſts 3, and 1borrowed, and 1 C. is 2 from 2 reſts o. So there 
reſts unſold x Bag containing 3: 22 o. 

For this is a | Rule in Subſtraction. That for as many U- 
nits of any one ination as jou carry one to the next toward the 
Left hand in adding; fo many muſt you borrow in that reſpe- 
ive Denomination, to add to the number from whence Subſtraction 
is to be mꝑde in caſe it is too little; as, 


Example 3. | Example 4. 
Troy Weighs. Chth E . 

. dw. Gr. Tards. . Na. 
Bought 47 13 20 Bought 149 1 © 
Sold © 9 19 23 Sold 99 3 2 


Remains 39 13 21 | — 2 - af 


T5 


N 
— OI 


Muleiplicatior ok Whole Numbers. 3} 
. -Scbol.” Then if there be no other thing to be learned in Subftracti- - 
on; I may go forward to Multiplication, for that you teckouꝰd to be 


next in order. | | | 
done indeed with the Art of Subſtract ion, as touch. 


Aa. We have 
ing the working. 577 8. I J 
But yet before we go to Multiplication, I will inſtruct you how 
to examin your work, whether it be well done or not. For the per- 
formance whereof, if you obſerve what — — 
eaſily perceive what is to be done forthe proof of Subſtr „which 
is beſt done by the help of Addition thus. | 
Draw under the loweſt number (which is your Remainer) a line, 
and then add this Remainer and the Summ that you did ſubſtract to- 
gether, and write that Total under the lower nne ; and if the Summ 
thereof be <qual to that from whence you made SubſiraQtion, then is 
it well wrought, or elſe not: as you may fee in example the 4th. 
| Yards, &r. Na. 
The Remainer —— 47 1 2 
Being added to — 99 3 2 
The Somm x —— 147 7 
Which is the ſame with that. 


0 
ſubſtraction was made. 


9 1 — 


CHAP. V. 
Multiplication of Whole Numbers, 


[tiplication is an operation whereby two Summs produce a 

Mice: which third Summ — ſo many times the firſt, 

| a there are Units in-the ſecond. And it ſerveth inſtead of many Ad- 

itions. | | 

As for Example: When I would know how many are 30 times 

_ If I ſhould add 48 thirty times, it would be a long work. There- 

| was Multiplication invented, which will do that at once that 
Addition ſhould 'do at many times. 172 3 | 

Sebol. 1 perceive the Uſefulneſs of it partly, but I ſhall not ſee the 

full profit of it till I know it intirely; Therefore Sir, I pray-you, 

teach 'me the working of it. 0 


F Mak. 
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1 n 
Multiplics- © Mats. 
nm Or pied bun 


git. 


permoſt „, and frag the nethermoſt upwatu, dra w firai 
lines, ſo that they make a 8k, as you fee herr Fben look 
many each Digit lacketh ofizo, and ö thae | 
againſt each of them ar the end of the and Digit di 
that is called the difference: as if I would know 4 
how many are 7 tin 8, I muſt write thoſe Di · 
gits, thus: | : | 22 

Then I look how much 8 doth differ frun 
10, and I find it to be 2: that a do I write at. Digit þ 
— right hand of 8, at the end of the line, 2 

After that I take the difference of 7 likewiſe 

rite that at the right 


muſt take one of the differences. from the other 
Digit (not from his own) as the lines of the 
Croſs ſhew, qc 1s is left I muſt write un- 
as 


be greater than themſelves, 
And again, ſuch little Summs 
— 2 2 FR, ae 

S$cbol, It. is true Sir. And 
« multiplying of the greater Digits, I will 


—— Mo 


r le 
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hand, till you, come under the numb of your 1 
is in the n raw, and then the oh thgt i 2 

the rows of little ſquares (which come Grech from . both your: 
pounded Digits) is the Product or Number produced of them. A it 
I would know by this Table the Multiplication of 7 times 94z/ ſeek 
tirſt 9 in the lower, pore 877 We * go has rf ; 

you come under 9, row ig t mon | 
where the rows of little es drectiy p e 50 
meet, you have 63, which 63 is the Product 


* multiply Schol. This is very plain. And fo, may. Da.” i f 


greater 
Summs. ' 


Multiplier. 


Der. 


Digits: but now how ſhall J da in 


et. When you would multiply 7⁰⁰ 
obſerve that it is the beſt way to ſet 1 75 
is the place of the number that x pore 
alt! 


lefſer number under it, for t e pr ra 4 
tiplicator, that is to lay, oe OR, by which che Maj 


made, and is al t hs A — 
Times 70. And gabe ee X 2 


q & word eee 
which mu ee Ka 57 „ e 
8 Log 1 tiply.o Fl other, oY 
wrlee te efſer. 


— If I would ri Te 264 by 29, I muſt' ES * 

Of which number thus ſet down to be multiplied, may be formed 
a queſtion, as thus, There"are 19 men, and each man hath 264 
Lambs. The queſtion is, how many Lambs they have in all. 

To the performance whereof, Tanut multiply evety Figure of the 
higher row by every ure of the lower row : and TY which a- 
— Louſ fer the e as thus e aw. > 

Fi multiply 4 by 9, ; times 4, maket 26 
36, as the whkiply 4 by 9, doth declare, of that > 
36 I muſt write the 6, that is the Digit under the 9, and — 
the Article; "x7 TIT nh to the next plac, 6G 


- > —— * 


Then 


— tn 


After that I come to the next Figure, which is 264 
2, and multiply it by 9, and that maketh 18, and 29 
with 5 that I have in mind, maketh 23 { /where,, * 
fore becauſe it is the laſt figure of the Multiplicand, 2376 
J ſet it in ordet as you ͥ 5 57 

And ſo have I ended the firſt Figure of the Multiplier. Wherefore 


gre it now a fine daſh with my Pen. 

- Then begin I with the next Figute, and mul- 37: % 266. 
tiply it into all the higher Figures as thus. 29 
Firſt, 2 times 4 make 8, that 8 1 always i} no 
write: under the ſecond piace of the ſaſt pruduct. 2376 
Then do I multiply hy the ſame a, the ſecond (Figure of the 
higher row, which is f, td Umes &make | 5577 112 


32, Wherefore I write the Digit 2 under the third 164 
place of the laſt product, and the Article I keep. © 21 5 22g) 
in mind. 3 anten ah mobo nie 1„ĩłçé＝'2 

Then do I multiply the laſt Figures nf th 2376 


higher Summ by that 2, ſayitig;*'wwd times 2: 28 
is 4, and with the 1 1 have in miad maketh , N 

which I write under the fourth place of the laſt product. And fo 
have I ended the _ Multiplicatiah : -wherefore I alſa give the 2 a 


daſh with my Pen, chus: and (Tidatever:agdhon /': 117 264 
© | have ec e eee 2iom > 2: org 
and the Summs ſtand, hes. 00 80 1 217 ,ͤ 
Then I muſt draw aJine under the two products 2376 
of the Multiplication, and muſt add them into 1: $28 
one Summ, as in the Example. you may fee 
Where in the firſh. place I find but &, and there- 597656 


fore write I it under the line. Then in the ſecond place 8 and 5 
make 15, whereof I write 5, and keep onen my mind, and ſo forth 
as you learned in. Addition. Andi ſo reth the whole Summ to 
be 76 56, which ariſeth from the Multiplication of 244, by 29, and 
that is the juſt number of the Lambs that 29 men had. 

Schol.- If there more to be obſerved in it, then I can do it, 
ſuppoſe, as by this Example I ſhall prove. 


There 


1365 yards in length 
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23 


NE 
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in breadth: I would know 


E 
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t 
place of the fiſt 
and the Article 1 I. keep in 


the fourth- 
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But now (as you taught — td Fg | 
kn what this whole Summ is, [01008 $15 e 2 
T.7 add all- thoſe parcels toge - 2 | a1 
tn, and then py i XI 

appear, as you may t 

* Summ is, 322140 Where of 

by 1 naw they =S . | 
_— in that piece of gr 221 | nt 18 

, . This E well done. 2 e 5 

Scot Then me thipketh 1 could eil K well dove, hen L knom, 


whether I had well done or no. Oe 
Divides! and thirefore will reſerve 


Moſt. ** ſureſt proof is by — 

that proof by Diviſion, All you phe, Art of. Diviſion. 
ion in Multiplication, I wil with 

male un end Au the 


But firſt, for your further ente. 
s it # ſinct the Incarnation 


one exaniple try our; Skill therein, and 

: 9 T ould iow hx many | 
-of our and Saviour JeſusChriſt auto chu year 1699 incluftvely,wbich 
to perform, you muſt Multiply bis oa ar gh 1699, by the days in one 
whole year, which are 364. 


Schol. Now for that you have given me ſo much light into the 


"Queſtion, you ſha]l ſee I will handſomely finiſli the ,">1£ 6 
work, for according to your ———— I ſet . 
them down ä a line under them thus. 
Tears ſince our Saviour, 1699 
Days in a Tear. 15 7 54969 


_ Days in 2699 Years" - 620135 
Here you ſee I Multiply 1699 by the 5 in the Units place of 
— ITE, and the products is (Working as in the 2 foregoing 
xamples) 8495, *© 
Nag the aba af 1699 by 6, tie ſecond! Figure in the Multi- 
plier is 10194. 
And the 4% b/ 95 the third Fieure tte Multiplier produceth 
5097, which being wrought es before and placed! as in the 'Viargent 
above, I find the op to be 620135 days. 


309 ba ü e ONE 


Ignorance, for this 0 
may be done by this Art, as hereafter you ſhall be able to ju 


Schol, The manner of Maltiplication I perceive, if there be no 
more in it. | 

Maſt. Yes, there are other forms and helps for caſe and ſhorter 
work of Multiplication, but I will omit them till you have a little 
tated Diviſion, where alſo the like help in Divifion may be uſed : 
and fo therefore under one example for both will I ſhew you both 
caſe in Multiplication, and alſo in Diviſion. - | 

But ſinge the other forms and workings do nothing differ from 
theſe works in effect, but only in ſetting of the numbers, I will 
paſs them at preſent. . And now I will inſtruct you in Diviſion, 
if you think your ſelf ſufficiently to underſtand what I have taught 


ou. 
1 Sebol. Yes Sir, I thank-you, and hope you will be as good as your 
promiſe to teach me to prove this Work after I have learnt Diviſion, 
which pray let us proceed to, 


5 WY —— 


CHAP, VI 
Diviſion of Whole Numbers. 


—_ — 


Schol. Il Sir, then I pray you to inſtruft me in Diviſion. 

But methinks by the name of it, that it ſhould be all 

one with Multiplication : for I call that Divifioo, when any thing is 
parted into divers parts. 1 | 

Maſt. Lou take it as it is taken commonly; but if you obſerve well, 

you ſhall perceive that it is quite —_ to Multiplication, and doth 

not 
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not part one thing or fow | into many, but contrary ways, it 
bringeth many — — that theſe few taken to- 
gether, are equal in value to the other many for by Diviſion Pence 
are turned into Shillings, and Shillings into Pounds: Asfor Exa 
of 320 Shilling; it maketh 6 Pounds, fo are 120 turned into 6, 
which is a fmaller number : but then if you conlider the Denomina- 
tion, you ſnall ee that they are ſuch, that one oſ the latter is 
to 20 cf the firſt, and ſo in'valne the Summs are one; t in 
number they do differ, and the latter Summ is the leſſer, and ſo it is 
always in Divifion. - len! in 


- Sebol, Irhink I ſhall better underſtand the reaſon of the name when 
I know the uſe of the work, therefore now would I gladly learn 
_ found] 4%. Pop — 

Bivifm Af. Diviſion is a diſtributing of a greater Summ by the Units of 

what is ir, a leſſer: Or; Dioiſſon is an Arithmetical producing of a third number, 
in veſpect of to propounded numbers; which third number ſhall ſo 
often contain an Unit, as the of the two propounded num- 
bers does contain the leſſer. So that as Multiplication did ſeem to 
ſerve inſtead of many Additions, fo Diviſion ferves inftead of 
many Subſtractions: Becauſe' that third number _ expfeſſeth 
how many times the leffer of your two propounded may be 
ſubſtracted from the greater: as in Practiſe will more largely appear. 
Therefore '(a8:y0U may )- unto- Diviſion are required three 
numbers: The fir, which ſhould be divided called the-Droidend and 
that muſt (generally) be the greater: The ſecond, is that by which 
the other muſt be divided, and that is (generally) the leffer, and is 
called the Diviſor: And the third, anſwereth to the .queſtion, and 
therefore is called the Quotient. 

Agenersl The Greateſt mult be firſt weitten, and tte ſecond fo ſet under it, 

rule for that the laſt figure of the lower number be right under the.laſt of the 

placing the higher, contrary to the work of other kinds of Arithmetick : for in 

figwres. them the two firſt Figures were ſet ane under the but in Diviſi- 
on, the laſt Figures muſt be ſet ſo, except it chante fo that the laſt 
Figure of the Diviſor be greater than the_laft of the Diyidend, for 
then-you-malt fer the laſt of the (Diviſor under the laſt \ſgve one of 
the higher number, as for example : | 
I you wound divide 365 (which are the Summ of the days of a 
year) by 28, which are the days of a common 365 
Month, then ſhould you kt them thus. 28 
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"Bur if you. would divide thoſe — by $3; which is the 


them thus. 


Sebol. Sir, this 1 under ſtand, bat how ſhould 1 'do to divide the 


one by the other? 

Maſt. You muſt begin with the laſt Figure nextthelefe hand, and fee 
how many times the laſt Figure of the Diviſor may be taken out of the 
laſt Figure of the Dividend, a 
line toward your right hand: As for — 122 265 ( 
would divide 365 by 28,then I ſet thoſe two Summs 28 
thus. 

And I look how many times I may find 2 {which is the laft Figure 
of the Diviſor) in 3, (which is the laſt of the number to be divided) 
and conſidering that I can take 2 out of 3 but once, I make a 
crooked line at the right hand of the numbers, and within it I 


ſet 1, and that is called the Quotient number, as I told you. 
Then becauſe that when 2 is taken out of z, I 
there remaineth 1, I muſt write that 1 over 3, " J65(1 


and deface or Cancel the 3 and the 2, then will 
the Figures ſtand thus. 

Then I come to the next Figure of the Diviſor, and take it like. 
wiſe ſo many times out of the Figures that be over it, viz. the 1 
that remain'd and the 6, that is 16, and what _ remain, I write 
over them, and Cancel them, as in this E 

Therefore now I take once 8 out of 16, — there remain- 


eth 8, which I muſt ſt over the 6, and cance] 78 
or croſs out the 16, and the 8 of the Diviſor: 765 (1 
and then will the Figures ſtand thus. And fo I ** 


have once wrought, | 
Schol. So I perceive that you take the lower Figure, not only 
out of the other that is right over him, but out of that with the 
_ alſo that remaineth before, and are written toward the left 
Maſt. You ſay right: for you muſt ſo take the Diriſor out of 
the upper Number, that there remain not over it ſo great a Summ as 


i: elf is: for then were the Figure put in the Quotient too little. 
G 2 But 


* 42 
eie if 1 would divide the Gas 1967 by 4, which is 
Summ of the quarters of years, then mult I ſet 565 


and that ſhall you note within a crooked: + 


Quotient 
Numbers. 


Mark 


hew 
* kind of aft. Well then, 3 times 2 make 6: if I take 6 out of 8; there- 


Neri remaineth 2: which 2 with the 5 following make 2 


prove again, and ſo till you find a 


— — = ſor, und then 
product from the number to be divided that ſtandeth directly over it, 
0 begin 
ou have thus wrought once, then muſt you again; 

and write you 8 —— a the | PR 
right y one as in this example, you 765 (1 
NT een... "6g 

Then (as before) ſeek how many times you 2 
may take your Diviſor out of the number over him. 

Schol, I may do here 4 times. 


Moeft. Truth it is that you may find 2 four times in 8: but then 
conſider whether you can find the Figure following ſo many times in 
the other that is over him. Can you find 8 four times im 5 ? 

Schol. No, neither yet once. 

Maſt. Therefore take 2 out of 8 once I&6, 

Schol. That is three times. | 


25, in'which Summ 1 find 8 three times alſo, and 781 
therefore I take 3 as a true Quotient, and write it 265 (ty 
within the crooked line of the Quotient before 260 

the 1, thus: N 2 

Then L ſay, 3 times 2 make 6, 6 out of 8 reſteth 2, therefore 1 
cancel the 8, and write over it the 2 that doth remain, thus: 

Then I take 8 as many times out of 25, ſay ing, 3 times 8 makes 
24, and if I take 24 out of 25, there remaineth 1, ſo then I cancel 
24 and 8; and over the 5 ſet 1 thus: * 

Or you might (after you find 3 to be a-fit Quotient) have multi- 

e whole Diviſor 28, by that at once, which giveth 84,which 


Fn under 28, and duely Subſtracted from - Ny the number 
divided, giveth 1, the remainer of the whole Divition, as before you 


had. Work which way you liſt, here you may ſee alſo the form. 
And now I have done with the dividing; for I. cannot find my 
Diviſor 28 any more in the upper Summ, 


Shel, 
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Schal No, except you would part the i that remaineth into 28 
F Meh, That is well aid; and ſo we muſt do in foch caſes, when 
— n let that paſs now, and will 


141. 

Schol, Firſt I fet down the number that ſhould be divi- 136280 
ded ; then I ſet the Diviſor under the laſt figures of that 432 
number which will ſtand thus: ; 

Can you take the laſt of your Diviſor (which is 4) out of 
1, which is the laſt of the upper number ? 

Schol. T had forgotten, laſt of the Diviſor cannot be taken: 
out of the laſt of the upper number, becauſe it is the 
greater, therefore I mult ſet the Diviſor one place 136280 
more forward toward the right hand, thus: 4572 

And then 1 muſt look how often I may find the laſt figure of the 
Diviſor (that is 4) in 13, which L may do 3 times, therefore 1 fay, 
2 times 4 is 12, which I take out ** there remaineth 1 
Then 1 make at the right hand of my Summs a 
crooked line, and write before it my Quotient 3, r 
and I cancel 13 and 4, and over the 3 I ſet the 1 #376280 (3: 
that remaineth, and then the figures ſtand thus : 452 

Then I multiply the ſame Quotient into every ſi · 
gure of the Diviſor, and deduct the Summ that - 1 
riſeth out of the numbers over them, as firſt I ſay, 4 
3 times 3 make 15, which I take from 16, and. rz 
there refteth 2, I cancel therefore 16 and 5, and : 
write over the 6 the 1 that remaineth, thus: 176 

Then I ſay likewiſe, 3 times 2 make 6, which I g . (3: 
take out of 12, and there reſteth 6, therefore I can= xx 
cel the 12 and the 2, and then I-write the s that 


remaineth, thus: 176. 
Then I ſhould fet forward the Diviſor into the = 8 (3 
next place toward. the right hand, thus: 4522 


Maſt. But you may fee that over the 4 is no fi- 45, 
gure, therefore you muſt ſet the Diviſor yet ſor- 
warder by. another place. | 
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And that henſoever it happeneth, that ſhould ſet 
1 and that it — ſtand here, — there is 
no number uncence}l'd over the laſt place, or if there be any, it is leſ- 
ſer than the latt figure of the Diviſor, then muſt you remove the Di- 
viſor yet one place farther toward the right hand, and write in the 
Quotient a Cypher, and if you thould. by chance need to do fo oft 
times, for every time write # Cypher in the Quotient. The reaſon 
of this I will ſhew you hereafter. 

Schv{. Then I muſt ſer my Summs, thus: #16 

And becauſe I removed the Diviſor, fo that 24280 (30 
I 6verskipped one place, I muſt write a Cypher r 
in the Quotient: and then muſt I ſeck a new o@r 
Quotient, as in this example, I muſt fay,how many 
tirtues 4is there in 6? / and fince it can be but once) 2 
therefore I wrive'1 in. the Quotient: and then 2463 
ſay, x time 4 taken out of 6, remaineth 2, I 737 #&xvv. (461 
cancel the 6 and 4, and write 2 over them, thus: a 

Then ſua L again, once 5 out of 28, remain- rr d. 
eth 43: Lletthe 2 ftand as it did, and over that # 
$ I fer 3, cancelling the 8 and the 5 under it, as 
in the Margent. 

Maft. Lou might as well have ſaid, once 5 out of 8, and ſo re- 
maineth 3, but now go forward. | 

Schol. Then once 2 out of o cannot be: What ſhall I do now? 

Moſt. Borrow of the next number that is behind, for there is 2 30, 
and do as you learned in Subſtraction in like cafe. 

Scbol. Then I muſt borrow 1 out of the 3 22 
coming next, and make that o to be 10, and arg 

then I take 2 out of 10, and there reſteth 8: and 2, (301 
becauſe I borrowed one of the 3, muſt cancelthe xxx 
3. and write 2 over it, chen doth the figure ſtand thus: +xx 

Maft. Now have you done, and yet remaineth 4 
228, and your Quotient fheweth you that if | 
you divide 136280 by 452, you ſhall find your Diviſor in your great- 
er number 301 times, and 228 remaining. 

And in the qther example, where I divided 365 by 28, the Quo- 
tient was 13, and 1 remained; whereby I knew that in a year, which 
containeth 365 days, there are 13 months, reckoning 28 days, or 4 
weeks, juſt to a month, and 1 day more. 

Schol. Why then do we call a year but 12 months ? 

Maf. 


79 
h 
. 


Ds 


—"DiviconofUWhale Nunbers, 


47 


— 


Aal. Of that at a mort convenient time I will fully inſtruſ you ; 
but now it in vot convevierit to entangſe your mind with ather things 
than do directiy permia to your matter: - if you remember 
what you have heard, you have learned a manner of Diviſion, 
which I wonld heve you often to practiſe, ſo that you may be perfect 
in it, and bercafter I will ſhew you certain other proper points touch- 


* | 
ehe Then I pray you tell me how I ſhall examin and try my work 
whether I have done well or no, that though no man be by to tell 
me, yet | may percee it my ii. 11 1 | 

Maſe. The moſt certaia working is by Multiplication, thus: 

Multiply the Quotiefit by the Diviſor, and if the Product 
be equal tothe Summ that was divided, then have you well divided : 
elſe not. 770 

But obſerve this, that if there remained any thing aſter the Divi- 
Gon, that you muſt add tothe Summ that ariſeth from the 
cation, As in our firſt example, the Quotient was 13, and the 
viſor was 28; now multiply the one by the other, and the Product 
will be 364 ; to that if you add the 1 that remained after the Divi- 
ſion, then will it be 365, which was the Summ given to be divided; 
and therefore I know that I have well done. 

Kbol. Now I will prove the fame in the ſecond example, whoſe 
Diviſor was 45 2, and the Quotient 301; theſe I muktiply' together, 
and they produce 136052: to which if I add the 228 that remain» 
ed, then will it be 136280, which-was the whole Summ to be divi. 
— ; and therefore I perveive that I have performed the work 
right. ? 

Maſt. This is the ſureſt way to eramin Divifon by Maltiplicati. 


on; and contrarywiſe, the ſureſt proof of Multiplication is by Divi- 


ſion. 
And therefore, according to my promiſe, I will ſhe w you how yo 
may prove Multiplication by Divifion. * 


When you have ended Multiplication, and would know whether proof of 
you have well done or not, ſet the Product uppermoſt, and divide Mulriplice- 
it by the Multiplier: and if the Quotient be the fame number that tien by Di- 


ſhould be multiplied, then have yon wel wrought, elſe not, as in 
that example where we multiplied 264 by 29, the Product was 
9656: | | 

Now if you will know whether that Multiplication be true, you 


muſt divide that 9656 by the Multiplier 29, and the Quotient - 


will 
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plication. 
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— — have well d 8 
prove that, and firſt fer down the 
a rule of Mul- 


many tees 3 in 7, chat may be 1 times, 
_— but then may found fo 


; then I fay, twice 2 maketh 4, which #646 (2 
x9 


eie 78 
36, and there reſteth 18: then I cancel 3, 7456 (2 
t I ſet i, and likewiſe I cancel 6 and 9, and 29 
over ſet 8 : fo that thus ſtand the figures. 

I ſet forward the-Diviſor by one place, e LOR 

X > x. to fay, how —— are in 18, which I find to 
be 9 times; but then I cannot 9 ſo many times in 5; and there- 
fore I rake a leſſer uotient, as to ſay 8; but 
yet that is too great; for if I take 8 times 2 out x4 
of 18 there remaineth but 2, and cannot find 38 
d times in 25; therefore yet I take a leſs Quo- 7456 (26 
22 — 7, which is alſo too =o ot: for 29g 

if I take 9 times 2 out of 18, there refleth 4, * 
but now I cannot take 9 times 9 ut of 45, 
therefore yet I ſeek a leſſer Quotient, as to 'T 
6, then T fay 6 times 2 moke 13, that take 24 
-out of 18 and there remaineth 6, ſo I cancel 281 
«I and the 2, and writes over 8, thus: #446 (26 


Then I ſay 6 times 9 maketh 34 that I zpy 
Lake out oh = hee — 119, and = 
the figures ſtand thus: 


Then I muſt write down the Diviſor again, 1 
and ſeek a new t, which will be 4: 7 
for though I may find 2 in 11 five times, and 38 
2 remain, pon ys I cannot find 9 fb often in 6, #7456 (264 
ſet the figures thus: 2999 
a 


ſion by Multiplication. | | 
Moſt. Now have 1 ended the five common kinds of Arithmetick : 
For as touching Mediation, Duplation, Triplation, (and ſuch other) 
they are no ſeveral kinds of Arithmetick, but are contained under 
the other. For Mediation is contained under Diviſion and is nothing 
elſe but dividing by 21 and fo are Duplation and contain- 
ed under Multiplication: for Duplation is nothing elſe but multi- 
plying by 2, and Tri is multiplying by 3, of which I will on- 
ly — for the Rules you bave heard already. 
a you would mediate or divide into two " | k +] 


this S I you ſet 2 for 272 
ummm 4531010, muſt ſet 2 4531010 Me- 
the Diviſor, work as you learned be- . 0 diation. 


fore, as thus: 
'Then 1 find # in 4 two times, therefore my Quotient muſt be 2: 
ſo I cancel 4 and 2, and remove the Divifor 
forward thus, -as the work „und 4531010 (2265504 
as beforein Divifion hath been aa 
Which Mediation or Diviſion by 2 being finiſhed, you will have 
for your Quotient 2265505,which is the half of 45 zroto, as you may 
try by Duplation; ſor double that Quotient, or multiply it by 2, 
and the fame number will ariſe from the work. | 
Here now (according to my promiÞ) I will teach you certain 
_ forms both of Multiplication, and of Divifion. - firſt of 
If you would therefore multiply any-Summ by t, you need to 
do no more but add g' Cypher before its firſt place; as for example, 
36 multiplied by 0, make 360. 100 | ; 824 


H Like- 


forms 
Multi- 


| Plication. 


r 
8 


DN Whate Numbrex. 


"Likewiſe if you would damm 5 e, pur two Cy - 


hers at the So if 8 n 
add three Sen the by rhe —1 
Schol. Tik 1 thy den of is; 


Moft. I will. ewe all — ron when I ben 
tell you the reaſon of all other parts of Arithmetick alſo : and us to- 
our matter now; fobk, as1 bare ton you, FOR oo rerendber 
it, 2 pre die i.. 
learned how to multipl 
—— Pin manner may 
* now if you will mouth 


put the ewo Ophers' that I before omitted or took away, and then 
it is 12 And that is the true Produft, when 2873 is multi- 
2 And i if there were two or more figures beſide the Cyphers, 
1 muſt only take away the Cyphers, and multiply the other fi 
as I learne«! before : — 79 '25600D, Þ 
— wa. the three Cy — by 25, «nd ten 
ang of danke — I add the 
©, but i it chance the — that 


evermore omit 

| — 
Cyphers to —ů—— As in this exam 

30200 ſhall be multiplied 5 I ſhalt only' rake away two 

p the greater and then multiply 302 by 306, Lad 

4. __ — — the 

2 1 take away the two 
that ſhould be multiplied, but alſo I may oo 


oy 11 and then-1 malt add:three 


+» 7 Cyphers to the 


uct : but take heed that you take away no Cy- 
ber that cometh between two ſignificant figures: as in the 
p. 


the Ft figure of your Summ and the ſecond, and thi you hve 
the Quotient, and the figure thar is before the line, | 
the Nemainer. As for example, 3648 divided by 1864.8 
where 364 is the Quotient, and ſheweth tha | 
times 10 are in 3648, and the 8 after the TPP 
Remainef, which cannot be divided into 10, but by breaking it into 
Fraftions; wherewith I will not meddle et. 2 
And, ſo likewiſe if you would divide any Summ by 100, with your 
Pen you ſhall cut off the two farſt Nr and if you would divide 
by 1006," you muſt cut off the three firſt figures, and fo of any o- 
ther Diviſdr, whoſe laſt figures is 1, and the other Cypher; look 
how many Cyphers the r hath, and ſo many figures at the be. 
ginning' you muſt cur off with the line; and always for 
the Remainer, becauſe they are les than the r, and cannot 
be divided by it, and the other figures that ſtand toward the Left 
hand the line ſtand for the | | = | 
But now if your Diviſor have ann other in his laſt place than 
1, and in all his other places have Cyphers, look how many Cypl 
they be, cut away ſo many of the firſt fi of the number that 
ſhould be divided, and divide the reſt that followeth the line by that 
figure that is in the laſt place, as if it were the whole Diviſor. 
Example of 64284, which I would divide by 300, here I muſt cut 
away the two firſt figures, (for ſo many Cyphers my 
Diviſor hath) and muſt divide the reſt by 3, which 642 84 
is the figure in the laſt place of the Diviſor, Firſt, 300 
therefore tcut off the two firſt figures, and the Summ op: 
ſtanderh thus: ins 7 21 
Then I divide 642 by 3, and the Quotient is — And this is a 
ready way to turn Shillings into Pounds: for fince 1 Pound doth con- 
tain 20 Shillings, E muſt divide the whole number of Shillings by 20. 
Therefore I ſee that my Divifor hatt one Cypher, and 


therefore 
Leut away one from beginn of the whole Summ of $hil- 
Pa ad then I mediate ordivide by the other figures or ſumm that 


Schal. P will put an example. | | 
If you divide 64285 Shillings by 20 that is to ſay, if I 
would turn ſo many: Shillings.into Pounds, I muft cut away the firſt 


the Quotient be 32 14, | whereby I know that 64185'Sh 
- $214, Pounds, and 7 Shillings remaining, 


Sgure, that is 7, and divide the reſt, that ia, 6428" dy 2, fo ſhall 
Moes mate: 


r Now prove by Multiplication whether you dae well done 


Sahel. The Quatkat 11 cn the diviſor 5 
ee you = * x 


1 e 
the firſt 
— under the firſt 


Example. If they would divide 7593 1 by lee, g. 
fe thee den ge u, an 19 he Cp 
t till ehey come to t 

for thete-rhey ſuf en end dheir work; 89 in this bs: 

They ſeek how often 3 ma be Hand tn 7, G ls ro rims, 
and 1 remaining: therefore ſet in the 't 
tient, and cancel 3 and Te and over, 7 they ſer wider "> Io 
t that remaineth thus: go forward, ſay ing, | 
two. times 4 make 8, which they fake ous aA berg 
and there remaineth 4, then they'remave the Dlj—-—- r 
— forward, and ſeek how often 3 may be found 25 

n 4 which is but once, and 1 remgineth, then ſet my 1 mn the 
Ge de and 4, and over them they ſet that t, then take 
they once 4 out of 19, and there reſtetti f . Or elſe mort eaſily: 
Take once 4 out of 5, and there teflech 75 ſo they cancel the 4 and 3, 
and ſet 1 over them, then ſet they the Divifor again and ſeek 
how many times 3 are in 11, which chey find three time, and 2 re- 
maining : ſo they ſet 3 in the Quotient, and cancel 11 and 3, and 
over them ſet 2, then they muleipiy 4 by 3, which maketh 12, that 
they Dedudt our of 29, and there reſieth 17, of #7 muſt be 
ſet over the 9; and the 1 over the 2 thus:- 

And now are the two. e Þ that des den 
vn no more be ſer forward; and ore is the divifion ended, and 
theremainer is 1731. Now the Quotient which is 213, — 


_ 
—y 


hem tat tym ee g 1400, you lt fog 255 FIT 


neth 1731: 


1 — & endes amy doe bre fir 1 0 2.794 
8 mm two Cyphets, — "| ag. 


, i gbſerve (a5 WO 

45 Wan gh yo Gyr rp #47 [7 
the Samm that was behind 1 31 (213 

eee r 
Ws cg 4989 with the line: as if you. would divide 125931 by 7 
aner the om that 1 taught yon, then will your Summs appear thus. 

. —.— which: remalngrh afcer the line, muſt be ſet to 

br 7 wh he 2124 ling) n as you ſee h. 

there no 


the 
2 


. . 6 
And multiply 6 by that nem Quotient 2, ſetting the Product 12, 
— gar roo F 


— | this Trodet. do. e en the U- 


atherwiſe you — — 
re ;- dividing, multiply 


nn" 


pounds ae ebe = — piece for his 


true 

= property Why 2 you make me ſmile, to hear, that theſe two de- 
mands we fred ſimply reſolved by 2 and Diviſion. 

they may, K e may ther quits of your 

ſelf w th ll labour Firſt, add mn of Toy: 
der, that is 9 pounds, 5 pounds, = 
pounds, all which make 20: divide —— * 
of Powder, hy that 20, and your Quotient giveth as (35 


e eg the firſt Piece that 
ſpends 9 pounds by 3 3F, anc and you ll edi „which is 
375 pounds of Powder Multiply al the ſecond plece that ſpends 
5 p by 35, 80d you ſhall 17s 315 

wance; 4 5, and you find 140 175 
pounds his allowance. „ multiply 2 by 35 140 
and you ſhall find 9o his allowance. All 70 
which four particular you ſhall. add toge- — 
ther by Addition, as here a h, and it maketh | 
juſt 700 pounds, and ſo is 


”_ reſolved. 
Schol. Truly Sir, theſe excellent concluſions do wonderfully more 
and more make me in love with the Art. | 

Moſt. It is an Art, that the further progreſs you make therein, 
the more you thirſt to go on forward. Such a in, that the 
more you draw, ET at B aud to ſpeak abſolutely, in a 
word, (excepting the vinity, which is the Salvation of our 
CS "nds in the World to this, for delight 
nd pes for the knowledge hereof is well wn immediately to have 

flowed from the wiſdom of God into the heart of man, whom he hath 
created-the chief ima _ and inſtrument of his praiſe and glory. 

| Schol. The deſire ward, 4 doth greatly . incourage me to be 
'ſtudiqus herein: and therefore I pray you ceaſe not to inſtruct me 
e Apa berefore for the further uſeof Multiplication 

ther u 
od Db iviGon, db POV WON Reduction 


* 


* 


5 CHAP. 


—— — 


128 warn wong vor 1} 99/949 [ 4. 


OK A be Vit 


ae of Whole N ben. 


Eduttion the bri al Numbers of a greater 1 Redadion, 
Res A of a . ry ef 41950 contrariwiſe all t '* .. 
1 my be Wr into thoſe of « 
3 „n nel e Bus 
Kbol. What, call, Sethe 


. 2.2; 7 . 


die., 2 


pt . —.— 9 


ged in ne ee, . ele of other things: 
ſoever is another, if it be grestet and con- 


* Wort. att may: percrive- dat one De- 
omination 2 — leſſer in 


. 3 Bene — re 4. geſſer 


17 0 20. 


Wo Now 1 unden n ihe name, KApray:you tach LEY 

The uſe k ane rned, 294 che have p redace- 
DK 5 before. 

tion lato a 


* 
or Af, ho will veducę any Summ of u. greater £7007 P. 
Deag mig 2. 4. miller Denomination;, ven uf 2/nelten! 
eee Deena, a . Dagamination: do make e df che 7. 
greater Denomination, and by that N Anν,QfG— Numerzton ynu mul 

leich the Summ As if u wold reduce 20 Pounds into Shil. 
ling cogſider that: in.a-Pound;afe; ingluded 26/Shiltings, 
He mut N NL by t the other 29% and there will ariſe 
429, whe | in 20. quod are contained 400 
1 you would reduc+-30-Shillings into Pence, 
conſdderipg that in a 4 ile; are la Pence yon muſt multiply 30 by 
12, and it. ill be Fat whereby. you may find that in 30 Shillings + 
are contained 360 Pence, And en may reduce any greater 

Deno 


— 


— no — —L— 


>= * — — 


Denomination into 2 der, by Multiplication: 1780 — | 
ny of the leſſer do make the greater : of which I have given you 
a brief Table for the moſt accuſtomed kinds of Money, Weights, 
Meaſures, and Time, end- ſuen + rob yow-may know how 
often each leſſer Denomination is ia che greater, when you 
ſhall need it for the aforeſaid kind of Reduction. And alſo the ume 
+ will ſeive-you, if you hend reduce any Summ-of d leſſer Dehomfnd. 
er De. tion: ute Summ of a greuter For oin fath 
.anineri- Glen 460 moſt 0dr Ges in che che Leh] 7 how mag U b 


% reduced ſinaller do make the greater; and by that number you! videthe 

13 ee eee —— t- 

er Denomination are comprehended in 1 leſſer Bumm. Ah for ex- 
umple If 'yfou'wodld' Know how l 


w — 'Shillings ere contained in 
$340 A n 
t e Be 276, 7 you k 
that & many Seine ee 10-3240 Boot part: far ar. 
7 


ther how many Pounds ure in % 


1 


7 7 
* 
- 


Pound containeth * eye 270 by , Ad- i 
be 13 and10 temat „ Hor! 
Shilliiigs)"#r&143'/.'10 0 be hat 
by the hatte, or | | 
which in this ngs. And! fo | | 
F Dendiminstion 25 on. ani 
Here 1 would cl th alu ſeveral erh ob 1 e 


a 3 19817 86 F170 HE 
| if d Serke 


175 


—_  - © The cher whether ie of 
is to enable you to 2 e ary eu 
Sig ere contained in ar of Ferch 


Ti 

Pieces of bt Fn 

* =P 4 like. For git, (by Bill of * on — 
e 


8 any perſon to pay any number of Crouns, 'Doltars, Duct 
£ Pee is always — which is fometimes Mere. 


value of the 


as — he ſays, pay (© 

— 4. or the like, Sterling per 

to underſtand, is to know 

how many Sos Sterling: any — French Crowns, Cc. at 

a value” expreſſed does amount to; which will the better know 

„when yout have learnt” Rules of Practice; and 
. hab 


Cron, are 225 J. Sterling. 
m done 1 5 54, and the Product is 
| oO pins Bo 12 gives 4500 Shillings, 
ahich dived by e in a 0 the Quotient is 225 
P ng or 
Scbol. Sir, L — fre thank you ſor this afefull Diſcaurſe, and be- 


lieve I be eyident by this Exam- 
. Lwould Teo hw i 2 . 
Sterling are in 150 Pieces 0 "= 1500 
or Dollars, each Pere of Eight is 51 
valued at 51 N e ; — 

To perform which tiply 1 Is 
(according to t compendions a . hy 
me-ut the hitter end of Divifion . . | ä 
the Product 76500 Pence, which divided 12) 765 d. 
by 12, gives 637 Shillings, which divided _ 6375 5- 
by 20, gives 318 Pound, and 1 — 


E318: 15 
right. and 1 will fo perſect) on 
WS. ener 207 bg 4 Kare Tees " Portugal at 6 % id. 


pry MilEree into Pounds ng, 

e According to the Rules you taught me before, L muſt mul 
OT 0 CNS. 4) and | 
the Product is 379040 Pere; which E can eaſily 4733 
reduce into Pounds, dy dividing by 12, and the 80 
Quotient thence ariſing by 20, but then I know. —V-— 
not what to do with the 3. 379949 

Miſt: Tue ; are three" Eight parts of 1 penty 
2 will know when we come to Fraftions) ſo that if you 
ply the 4738 by 3, and divide the Product by 8, the Qucti- 

i I. 2 ent 


" * - 
1 48 þ 
3 5 , 
3 f 
. "; 


WW . of :Weight 
ent added to the wee bene ence before produced, the Summ reduced | 


into Pounds is the. aufder. See the Work.. 


* 


men 


4 \ 


mw. 
Of which=»380816 1 Pence. 
| RTF 
A Twelfthis = 31734 Shillings. 


And a Twentieth=1586 1 14. 
And the Anſwer = 1486: 14: 84 


Note, that the 6 remaining in dividing by 8, is 6 eight. parts of a 
Peny or 3. On HER 
But the moſt brief ways of working theſe kind of Queſtions we 


muſt let alone till we have ſome diſcourſe of the Rules of Practice in 
their proper place, in the mean time I ſhall proceed ro-other Rules to 
be firſt learnt ; and next of all to ſhew you how to reduce Weight and 
Meaſure. ; | | 
Sebol. That I would gladly learn Sir, if your time permit now to 
inſtruct me therein. | 
Meft. The Tables relating thereto I gave vou in Addition, which 
will be alſo uſefull to you here; that you. may know what to divide or 
multiply by, in reducing things from one Denomination to another, 
wherein you muſt very well obſerve, the Diſcourſe at the beginning 
of Reduction, which we had concerning reducing things from a low- 
er to a higher Denomination, and the contrary. 
+. For inſtance, If you would reduce 355 tb. 10 J. 14 dw. 21 Grains 
into Grains. ; 


Having ſet down the Pounds, Ounces, Penny Weights, and 
Grains given, as you ſee, puttingover them their proper Marks, 


Firſt 


— 


0 - Reduction bf Weight... 


"Firſt multiply the 357 


Pounds by 1»the Qunces in a Pound, ad- 


Iounds b I 
ding the 10 Ounces, and the Produtt f 4294 Ounces; which mul- 


tiply by 20, the Penny Weights in an Ounce, adding the 13 d.. viz. 


A ems AN. 
WE 1 » given, 15 3, pu 
Tun tn Units place of 

the Product, then multiply 
by the 2, ſaying 2 times 4 
is 8, and 1 (in tens place of 


the 13 pw. given) is 9, put 
* Left hand the 


down to the 

3, Cc. as in Multiplication, 
the whole Product is 83893 
in 357 i. 10 J. 13 de. 
which $5893 multiply by 
24 the Grains in a Penny 


Weight (adding 1 in the 


21 Grains given, when you 
multiply by 4, and 2 in the 
21, when you multiply by 
2) ſo the Anſwer is 2061453 
Grains. 


gr. M F. dv. 
357 10 13 af 
12 5 


714 
358 
—— 


4294 Ounces. 
20 
85893 Penny Weight. 
24 


343573 
17178 


2061453 Grains 


Schol. L preſume, Sir, the ſame method of multiplying and adding 


is to be obſerved in reducing 
Pounds, Ounces, and Drams 
of Averdupoize weight into 
Drams, as in 146 Pounds, 15 
EF 

multiply 1 16 
adding the 15 Qunces, and 


the Product is 2351 Oun- 


the in an Ounce, 
and ad the 13 Dram 
given, the Product is 37629 


Drams ſor Anſwer. 

Meft. Very well; and let 
me ſee you do this other 
Queſtion of Averdupoize 


37629 Draq;s. . 


Weight. Reduce 7 Tun, 13 Hundred, 2 Quarters, and 25 Pounds 


intoPounds. 


Schol. | 


you” ; 
muleiph 7 by 20 the Hundreds 
in a Ton, and the Frodutt, ad. 
ding the 13 C. i158 Hotidreds, 
which | multiply by 4 the Qpdr- 
ters in a Hundred Weight; and 
that Product, adding the 2 
Quarters, is 614 Quarters of a 
Hundred, which I multiply by 
28, the pounds in + Hundred {on 
112) and the Product, adding 
the 25 pounds, as you taught me 17217 Pounds. 
— is 1921 + ponds the an- 173 f | 
wer r | 
Maſe. You have done the laſt Operation' very according to 
the general Rules of Reducion before given your? bor will ſhew you 
a way ſomerhing ſhorter for reducing, as now practiſed among men 
of. buſineſs, which is not only 

Ton C. KX. L. 


7 13 2 25 
10 
— 
153 Hundreds. 
153 | 
1831 
2 : 


17217 7721) me 


—_ agd th in potthdx. x. 

Scbol. Nd you Sit, for this. brief way not ſhew'd mg und ff 
there is nothing more to be learnt in Red , I would 3 on to 
the nent Rule to be leamt. nes 
Maft. But firſt I will hey you how to reduce „ Meaſure, 
& from a lower Denomination or Name to a higher, and ſhall 
chooſe 2 or 3 f tie ruſults of the apr - which will 

ut 


we are bow going up⸗ , 


not only —— the 2 of them, b 
od. 
_ As- 


- wu — PR 4 * * „ 


| — pores = — 2 — 

F, Suppoſe you would know how many Ponnds, Onnoes 
Penny Weights, dad. Gris are in ac 6g Grains 

You mult divide the Grains given by 24, the Grains in a Penny 


Weight, and the Quotient is 85893 Penny Weight, and 21 Grains is 
Then dividing the 85894 p. w. by 20, the Penny Weights in an 

—— the Quotient is 4294 Ounces, and 13 Penny Weight re- 
Laſtly, Divide the 4294 Oanees by-12, the Ounces in a Pound, 

and the Quotient is 357 Logpd, and 7 Ounces remains, So that 


the Anſwer is 357 15. 10 J. 13 de. 2 gr. which proves the truth 
of the firſt Exatople of Reduction of Weight heb See the 


th 


whole Operation. 
20) 12) | : 
29) 20619923589 y (hag G nn) 


- 
p, 


. 16) 


coo Th 


1 1 * * 5 
1 
. * 
x 4 | 
* - TX * 
* " os x . - f " . ; „ 4 
© : o b U 7 ' 
4 . & > * N bY: : - 2 I * . * " þ / + " * 
— — —ö . 
14, 984 9 36 5 7 _ 1 ” 4 * „ Min, © £ 'T 
i Þ # FELLA A WAHSF ; a *.4 - : 
* 
_ = * 
e 48 64 _— 
. X $$ - 1 1 * 4 * - j N b - 
= _ * 5 


. i FORD Sha 82 4410 
, 


ATi 99571 80 f 96. ; 
SA 29 is Ounces x eme, 10 
7 16 
13 Dy | 
Anda Drams remaigs, (for what remains- is Ways : of the ſame 
name with the Dividend as you taught me b 


Then I divide the 2351 . 16, Oe ina Pound, and 
the Quotient is 146 Pounds, and 15-Ounces remeins. So the An- 
ſwer is 146 16. 15 ou. 13 dr. and is, an Indication of the truth of my 
week "2 _ as in 55 15 ſecond ne of Reduction 


the nature of Reduction both 
| but there. is one other thing I'will 
and that is to caſt up the value 


yo 
of any e Merchandiz at any re propoſed, and: 


the Rule is 

Genera Rule: d. 
Elle, Yar men Sc. given, 
Ounce, &c. and Product is the An- 
— — of the price given, or- 


| Pence os Shillings, muſt be re- 
= op 


coſt, - 4 hr ag 9 di per Ell? 


mT. a 


— — 
+ Reduction of Weight, 
"> av oy | 
1 „ eh 


— 9 — 


45 Pence. | x... 1.3235. 
29 


— — 4. 


12) 33615 ( 7% 


— 


I 
J. 
* 24 or 140 1 3 


3 Pence rem. 
f 


This Example ſtall ſuffice, in regard the three firſt Examples of 
Reduction are much of the ſame nature, and alſo that I ſhall ſhew 
you variety of ſuch Queſtions in the Rules of Practice, anſwer d af- 
C 

Se r, What you have to impart to me, L perſect- 
ly underſtand, which makes me have ſuch a fincere Love to, and Admi- 
ration of the Art of Arithmetick, and the Profeſſors thereof, eſpeci- 
ally your ſelf, whoſe Candor and ity 1 have ſo largely experi- 
enc d, that I cannot ſufficiently expreſs my Gratitude. -: :: © 

Meft. Your being ſo ſenſible of the” Excellencies of this Art, and 
fo tractable and willing to learn the ſame, pleaſes/me far better than 
the Reception of Gold would do for the inſtruction of idle, and dull- 
headed Learners, who ſee no pleaſure in any thing but vai Sports, 
which can never profit them; fooliſhly neglecting at therfame time, 
thoſe commendable Studies, which would not only make theagwralu- 
ed by others, but would be of real Worth ——— ta them- 
ſelves; I will therefore now paſs forward with you to the next thing 
to be learnt in order, which is Pregreſſion, or the relation that Num- 
bers have one to another. | 


K CHAP: 


17 4 


ride Pee 
— — —— — 
H p. Vil 
Of Pragreſion, oy the Relation of Numbers. | 


$ 
—————— 


What Pro- A moſt Writers have defined Pragreſion a compendious 
treſion 1. kind of Addition, yet truly it is not ſo: for Progreſſion, (as the 
very nature of the word dath inform any man) is a going forward 
and proceeding in Numbers, and that regularly and orderly, whoſe 
place is aptly choſen to be very near, or next after the expoſition of 
the four principal parts of Arithmetick: for in it areall the four for. 
mer parts exerciſed and practiſed. 
You ſhall alſo underſtand there are infinite kinds of Progreſſion, 
but for you (as yet) two are ſufficient to be exerciſed in, of which 
the one I call 4rihmeticel, and the other Geometrical. 


what Pri n 
: Example or 


ha : —— \ 
, ” 4» #3. 2 * A1. 


(Which 
[count or 


whereby the 


— 


5 20 f . R K i 


: * : 


—Arithmeticat | Pragreſion. 


"This is moſt evident. And I think Tow i 
— p - ere be 2 


* 


The common Exceſs. 125 3 3 3 2 


The Progr of. 36 9 12 15 


. Maſt. And do you not allo perceive, that the whole Table of Mul- 
tiplication may be made by the order of P Arithmetical ; 
Rye will begin at the firſt number of any of on the Left hand, 

toward 'the Right hand : or any of the firſt number 
2 1 N row, and go downwerd?- 
pray Jon let me the thing a little, and 1 will an- 


— 3 2 EE 
FILL ü 
9 [12/4511 0 


you. 


— 


r = 


14 | $812 enn 40 : 
Arn Ein 
sI f 1175 $54{ 60] 
ernte 70 
17 Di 
eee 
515 * 5 6 1:110:7:) 
* 1 8 Nes 7 e * 
* bo Hod: 


K 2. 


B "this txial, — 181 well, Re — Exc pad 
 Diſfrence an next numbers, 
the r 2 are either frem ae bn nd toward - 


cal Summ down by it ſelf; as in this Example, 2, 4, 6, 8, 10, 12, 
= 14, where the — — ns. 8s you may ſee; Ws ſet down 
7 ina place alone, then add t the firſt number and the laſt, 
as in this Example: Add 2 to i, and that maketh 16, half of 
which 2 by the number of places, gives the total of all the 
Numbers; as in this example 8 multiplied by 7 maketh 56, and that 
| is the Summ of all thoſe figures. 
Io Schol. I will work that by another Example. I would know how 
A much this Summ is, 3, 8, 11, 14, 17, 20, 23, 26, 29. 1 tell 
the places, and there are 9 ; then I put the firſt number 5, and the 
laſt 29, together, and they make 34. I tske half of that, which is 
- 17, and multiply by 9, aud it maketh 153. That you ſay bsthe 


of all the numbers. 

Maft. So you will find it if you try. 

Schol, How ſhall I try it? 

Meft. By your common Addition, for if you add all the Term or 
Places together, you ſhall ſee the ſame Summ. And that manner of 
Any th all kinds of Progreſſions Arithmetical, 

I can ſumm any Progreſſion, if the numbea of the Par- 
2 10 odd. or ue if they be even, as in this Example, 1, 2 
FF» aber af raciriz ens, then -add the firſt 
Some the laſt, and by the half of the number of the Places, mul- 
y thatSumm as in our Example, the Parcels are 8, that I note, 
| 0 1 ofthe Pure — * 1276 
tiply or Terms, that is, Dy 4, uceth 36, 
W the Sum n | : 
jou will take one rule for theſe both, do thus. Multi ly 
Rule. half he one all the other, and the Product is the Anſwer. 
ſometimes It -thac the number of theParceis be odd, <otheir 
half cannot be taken: and ſometimes the Sumtti of the firſt number, 
and the laſt is an odd number, ſo that half of it cannot be taken ; 
* will never be both odd. 


Seb, 


. ——— 
. apo 


S 


Rakes, bt for 1 I. te fe by Example 
by continual Addition, till you cums unto it, ſo thas 
Exceſs, the &f munber, and the number of che Places be 


2. The firſt number of the Progreſſion, and the laſt being known, with 
the 2 to find the number of the Places. 9 
3. The 'Exceſs being given, and the firſt and loft, to know the 
quantity of any middle number, whoſe place is rr the firſt or laſ. 
| 4. The total Summ being given, and the , to find aur the 
* of the Places. 


_—_ Summ of any Arithmetical Progreſſion being given, and 
„to find out the common Excejs. 


* Tbe ag Summ being given, and the mutual Exceſi, with the 
number of the Placgs, to give the firſt or laſt number of the ſame Pro- 


. more confiderations I could pms to you in theſe Arith- 
metical Progreſſions, but theſe are ſufficient, to give you occaſion to 
) — that Rules of Knowledge and Arts are infinitely capable of 


yement. 
oy I ſhould think it « happineſs, did [ but well underſtand that 
which is already invented and publiſhed ; therefore I pray you to pro- 
ceed to the Rules anſi ro theſe Propoſition 


I will fo Rule and 
«Eran — and Sees exe 


For tht Solution of the firſt, mak th the Exc 1 1 number Ak by 1 n. 


1 than the number of the Places, and to the - 
ſo you ſhall n which is 


bt for. 


— * A rt you buy PROACH of * and 

2 to t ce, 

rhe hid to pens bs How for the forth 13 2 the Jaft _ = 
m mutt pa a 

then he much —I* 50 pound cometh to? . 


Schol. 


of Melt wand, I Hater 


r 1 154, 
. e e e 


gan 1 by fell 
Spices, us 15 age = the 


"» 
49 - Places les 151 laſt | 
3 Excels. 121-5 
147 155 Summ. 
Add 7 = felt Numb. | | 25 half thenwnb. of Pio 
151 the laſt. N | | 
| 30 © 


4:3875= Total Summ 

which amounteth to 

> | ; 4444 d. 
n n Bs 


Maſti It is truly EY 
Sabol. Then Lentreat you to proceed to your ſecond Propofition: 


>Propefiti- Maſt. The ſecond Ra 3 this. From the laſt Jubſtra3 the firſt, 
= Remainder divide 4 b commer Em 2128 1 


e on aa A W418. lan, 4 ng 


» 3T- 
dat chey encroale by 5, 1 
an there 27, 
: many are the Placas as you ſee. 
4 e e n could 
not temember it. 


ho Maſt, Te third Propoſition may pant. biete 
2 ** the Exceſi by 6 number leſs by. one, 2 1 2 "i the Place frm N 
f 


C1 


note over every place its diſtance from 
bis diſtance incluſively from the laſt; thus, 


2 6 $0.8 
I 
4 


Now if the Exceſs, hereby this is Progreſſion | 
to be 7, and the firſt. number given, being 8, L Would 'know what 
number ſtandeth in the fourth place. I multiply 1 by 3. 
| — 1 than the number of the place propoſed) that produceth 21, 
ich 1 add 8, the firſt number, fo cometh 2 hic 
— in the fourth dete ln the example: or if in the 


third place from the laſt you would know what this example 
ball fend, the. af. number known ta be 37, and the com- 


mon Exceſs 7, then by 2, which is leſß by 1 than the place propound - 
ed, Chan — giveth ig, which: ſubftrat 8 7 the 
number, and the cemainer is 43,. which, nee mn 
1 85 — — ou be. Ali the frf andthe 1, 

ist _— 
and the Summ divide the — e dr . 
wy | and. chat vil be themumber of the Places. 2 a 


ſorgotten, yet 
— and the laſt — and 
riſe by a like Summ, And the man for 
conditioned with:me, that of every Pa 
— labour: enn 


1 | 
„ that wy; 17 1 
maketh 343 by which I divide 85, thus: 7 (2— 
| 7 0 


EC j p 

* * * 
% 4 

r „ . 8 8 „* * 9 


22 Progreſſion Arithmetital. 

Why, how dow Sir, here ig remainer of 17, in which 34 can- 
not bebe: o that now I am at a loſs, for doubling of my Quetient, 
and farewell then both my Juſtice, and a good lump of my Gains. 

A N er is half of 34 the Diviſor, ſo the Quoti- 
ent is 2 and a half. And that you may ty, if you double that which 
ſo remaineth, ſor then it will — to your Nuiſor, as if you dou- 
ble 17, it inaketh 34, and aur Div iſor alſo was 34, this noteth the 
remainer to be half of onGe. 5 nie we 

Schol. Now I am glad of this hard Example: For with it 1 have a 
general rule for the Fraction that may happen in this work. So that 
the Quotient being 2 and a half, I double that, it 
maketh 5, therefore my gain is 5 Shillings. And 17 
to be ſure (by. your leave) 1 will try it, for I will 5 
multiply half of 34 (which is the firſt and laſt nam: - aiding 
ber) by 5, thus : | | 8 


j. \ Maſt. 'The fifth Propoſition:bath this Rule to ſolue it: By the fourth 
* Rule find the 2 Fu- Places, that being done, from the th ſub- 
ftra## the firſt; and the reſidue divide by a number leſr by 1 than the 
number of the Places, and the Quotient will ſkew the Exceſs, which is 
ugbt for. 4 % | | 
Example. 1 22 hereof ſhall be this. If you had disburſed 685 pounds 
to a certain number of men, you neither can tell how many they were, 
or how much the ones 3 his next before, but you are 
ſure that the Exceſs was equal between every: two next: and alſo you 
remember that the firſt had 19, and the laſt 118 pounds, how would 
you find the aumber'of the Summs paid, and the Exceſ continually 
obſerved in the Succeſſſon of their Payments ? 
+ - Sebol.” Your Rule doth plaioly bid; firſt to 178 
find the number of the Places, which I will 19 
a are on — Rule; I add? 
118 together, thus : 137 
By this 137, divide 688. 
Seeing there is no Fraction but a whole 1 
number, being 5, I double that, and then muſt 485 (5 
the number of the Places be 10. Now from 237 2 
the laſt I ſubſtract the firſt, as 19 from 118, — 
thus: And there remaineth 99. | 


at Sent the _ donbled 
nap yuh The laſt number 


ee 
dee it to be 
nnn W 


total Sam. Fi} 
| ll b true: by 13 then I divide 320 n „ 
this manner. | „„en (440. 


Tdouble the Quotient, © I have 880 for the 737375 _ 
firſt and the laſt Summ j |togerher, by 1% „„ 
1223 {5 by one than the number of the 


| | 40 
40 iply 40 (the common Exceſs) fo cometh] 13 
A 4801 ſubſtract from 880, and there remain- 430 * 
th 409 : half hereof is the fit number which 8860 
we to know: that is 200. 450 


This 200 deducted from a 680 the faſt F<" = 
Number. | 15 o 
5 L as Schel, 


—— — oo 


74 ee Seontetrical. 


Schol, thank Now if it 
be your pleaſure would 8 Progreſion Geo- 


metrical. 
: | 5.2. — Ear, 


Pregreſi Rogreſſion Geometrical is when the numbbiy rend 

— Pops portion, that is, if the ſecond number contains A ſo 

cal. r el 
the fifth the foultfh on * een ons 


. 
Ht . [8 we Tk 64099 mettle Gln 
cle dive that hen next doe it e and In Yhe ſecond: 


Example three und in the kurt fre times: for 85 
Wonders in e ies] Pro . 
ſome number to the firſt, ſecond, or — in os Geometrical 

Vere, when theft her 2 


n Moſt 


nate n 


ret al Summ 


you can do the T: I'give you — ramen by this whether 1 
, 2 5 1 » 9 

: Ag AR 12 W amber this Proptefſion dog in- 

ſuch doubt do thus: Divide the fecond — 


Nl. 
the . Tear that en 
| the Progreſſion Scbol. 


SEEM 


Y 


Progreſſion Geometrical. 75 


Sabel. Then that number in this Example is 5, for ſo many times 


0 4. NN. 
2 Ga is. Nom work as Ltaugbt. | 
Aa. The iat rumber is 46815, which1 multiply by 5, and it 
produceth 2 3437%, from which I the fieſt of the Pro- 
that 15:3, and there reſteth 234372, which 1 divide by 4. 
that is one leſs than 5, and the Quotient is 58593, which is the 
the Pragrefſion. 
; remember this 


Firſt you may ſet down-the-number. of the yards, as you ſee here 
in chis Example, from x to ta. And againt:aach number, the num- 
ber, of Shillings duetto be: paid, as the order of Multiplication by 


2 Then for the ſumming pf this Progreflion, I 
conſider that the inereaſe progceded [by the 
Multiplication of 2, and therefote after I heve 


whence|] abate. the rene —ů—ů—— 
fion, hich. is 1, and then refteth 4095-2-whi 

I could. dige by one. le$ than; L | 
by, but) ſeeing it is 1, 1 need not to divide it: 
for 1, (as, L have ſaid heſore) doth neither mul 
tiply nor divide: therefore I take that Summ 
4995 for, the whole: Summ of the Shilli 
Which by; Reduction pragueteth to 
ü Alings, and, ſo much heath t 8 
bis 49, Jardswof Satin: which iu 74119. 3 U. nur 
yard. Nut kahink you rr Neur. 8 — 
8 | 


— — ————  ———__—_ 
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Pragrallion ee 


— 1 7 wears Wet, 4" 


a. 


— 


> jug Deb 12 Fold gat 
M what ſay you to rtl vey an 
Horſe having 4 Shooes, and in every Shooe Shoe é Nails, 4d yaw You 
rion;that you pay for the firſt Nail one half 1 ſecond Nail 
twa, for the third Nail four, and ſo ; doubling trits the-laft 
Nail. Now I ask you. how much would the pri of the kann dome 
w 

Schol. Firſt, to know the number of the; bf] 
Nails, I muſt multiply 6 4. and ir maketn 
24. Then 1 will write the number of the 
Nails every one in order from 1 to 24, and a- 
gainſt each number of the Nails the Summ of 
half pence duly, as the order of Multiplication 
by 2 teachcth. | 


16777216, which I ſhould. divide by one lefs 
than I did multiply: but that 
„ therefore I take the n 
ber 16777215 for the whole Samm 
half pence, which pars mart find to be 


699050 ſhillings, ce half penny, _ | 


R 
THE 


will b 2 oreks 
No Sir, 8 were ex- 


. 
gk. Wen then, anſwer me to this Que- - 


A Lord delivered to a Bricklayer # certain- number of loads of 

whereof he required him to make twelve Walls of ſuch fort, 

das tte Wall ſhould:contain two thirds of the whole number. 

and the ſecond two thirds of that which was left ; and ſo every o- 
ther: two wirds of what remained: And f6 5 


77 


— 


irds 10 Summ 
maineth, is one th 
there will remain 3, which is one-third of 9. 
two remains 


ird, 


thirds, and there 


bal. This is true, and now 


OS 


needs 
which 


take two thirds, 
iſe from 3 bafe 


1. , 
I perceive the leaſt Wall had but two 


_ And by the ſame reaſon mz know how 

1 y rea you ow many load eve- 
Wall had; according. to the work and — what 
the whole Summ of Bricks was, ſor if you 12 Summs, mul. 


tiplying by 3, ſtillfrom the laſt remainer, as you may ſee here on the 


left ſide of the Table, there will appear all the 


of the whole 


Wall: 29 the laſt of thoſe 13 Summs by 2 alſd, then 


will that be the Summ 


- 


$9049 
197147 


| 


12- } 
| 


10 
9 
8 
7 
6 
3 
4 
3 
2 


1 486 
4458 


| 


1 


6 


18 
54- 


162 


4374 


13122 


39366 
118858 


354294 
Loads delivered in all=53 1440  * 


the loads which was. delivered to the Brick- 


2 _ Loads dit to rarb 
. Walk 


Of 
N 


Reminder, 4 you fte n flone at the 

*. Wa of boy ble, t — ſhew the Summ of foads 

thift went to euch oy perevive dat eich Wall 
was three e as.” 

Schol. Now it a Ane egough, and [that Prhmnetich 

bom tn 9 n 1 | 

mare bf the aſe-6f ie: tor 

em is 4h tg e things chat nay de pm 


Nd Wen L pre you exaſe not to input me fuer in china 
mirable Science, _ | 


—_— —_— 


CHAP. K 
n. *. Rule, or Rule of Proportion Din called, 
The Rule of Three. | 
TheRule of Y orller-of the Science (as ſdme have taught it) there ſhould 
Prepertien. follow next the Exſtraction of Roots of Number, «which 


beeauſe it is ſomewhat hard, and thiefly uſefull in Geometry , I will 
let it paſs fot a while, and will — gucthe Rule of Proportion, 
The Galan Which for its excellency is walled the Golden Rule, and js by three 
Rule, numbers known to find u fourth, - which fall bear ſuch proportion 
— the — ar the ſecotkd number does to che firſt, when rightly ſta- 
| as thus; 
If you — * for your board for theee Meriths, ſixteen Shillings, how 
much fhall you pay for eight Months? 


The Rule for placing the thras Numbers given. 


Rue, Firft, Put down that number that has wo-other-of the ſame Deno- 

mination with it, as in this queſtion, 16 -. . 
Second, Place the other two, that are always of one Denominati- 
on, on ſide that, in ſuch order, that the number on which 
the middle number depends, ſtand toward the left hand. N 
0 


> . CN EI MCC 1 


The Rule of Three, 


"Tee ———— quien will fund thus: 
— 1. — 
1 . 16: 

Here to the Rule; 167. "wot lend te he ha- 
ving no other of the ſame Denomination with . Then 3 mul 
toward the left-hand that, becauſe n n ak which is 
——v—— — dN 


toward tho right hand the 16; 
a 


The Rule for finding the Anſwer 

Maltiply the two — toward ep 
divide the Produtt by 
tient is the anfiver. As in he 


51 Y Int? 279 
Mo, that if three \Mordths 
ing, 8Motths boarding will come to 42 
or 8 penee; and ſo of any other lite queſtion. 


Herg note, that the mber and che third he f one Denomi- 
nation, and alſo the ſecond. and fourth ſor which'you 'Rek 2 or ee 
be of ſuch Denominations, that you a working my bring cem! in. 
tomne ; as if a man ſhould ask me this queſtion. - 


If eweids works expence be 14 French Crowns at 6 Shillings the A queſtion - 
piece, how in tit in one year ? Here vou Toe no two Epe 


numbers of one „ but yet in working you may turn 
them into-like Denomination: =s'thus; turn the one year /into'5 2 
—— C 


| — to this the third Surnm 52, by toe 
cond i 4, and the Product will be 728: that divide by your firſt number 


125% 


12, and Te Ci alle cel 0 — at! of 
60 Crowns, and 8 Crowngs: 12 . 14;: 52.1 
remaining: which if you tun I4 
into they will de - _—_— r 


48 Which if 10u 3900488 12 
diride by your : N z At £0 
12, the-Quotient-mill-bo 4 . 
or 4 Shillings; put thoſe 60. 0 78 6 C 
eee 92 
60 2 — OL 
el lt remain - dh @rowns; 1 
i 7\6:L per Crown. 


I2) 48s. (45. 
4 


o remains. 


ol. This I believe I can 


d 

A. ati the queftion be 
aked. thus : If in 8 weeks L ſpend 4o-Shillings, how gg wil 105 
— n o 40 ſhil- 


J. 


4. W. 
40. 8:: 105 
8 


F — 
Nate a be 40 e, 
r A e 


1 
"TX. * * . * 
* 5 — 1 1 


thillings- rern ome H 
ö — $o: that if d Ne bong, cen 
n — tamen N 


ns 


Kefer 21 
Wute, That if guy of the 3 numbers given be of more Dinoaide. 
„ tions than one, anne 


the 
, | a the g and thing muſt always be-redueed bo ene Deo 
minatioo, if are not ſo before you begin to multiply and divide. 
Air 1 C. 2 of Sugar coſt 4 J. 4 s. what will 16 Hundred coft 
amen Seethe Work according to the Rule 


J 


1 C. 


— 


— a 


— 


7 4 C7 a 
Tn: bh” ane r/o 
JOEY kf 4 
_ Quarters=6 . '64.Quarters, 


ö 1 The Queſtions. , 9 


If 15 Elly of Cloath coft 5 Pound 10 Stiillings, what comes 27 Eli 
to at that raue? Anſwer, 13 Pounds 10 Shillings. 


If 27 Elks coſt. 13 Pound 10 Shillings, what are 15 Elli worth? 


Anſwer, 7 Pound 10 ' WENT 
IF 27 Elli coft 13Pgund 1,0 Shillings, bew many Ells ſpall I have 


for 7 Pound 0 Shillings? Anſwex, 15 Elli. | 
Lei El, for 1 Paypd 10 Shillings, bow many Ells are to be 
deligered f 13 Pound IF Shillings ? Anſwer 27 Elli. 

CF —_— M If 


* * * * - 
tt - —— — — 
| 8 TOS 3 
| The Rule ok ä oe — 
| a de 5 
. ö Direct... 1 Ix 
——— — — 
* 1 
= 


. 


r 


7 If $ Pound of any thing coft 16 smn, 6 Pence; wher money js ro 
oo reed fr 49 Pound ? Auſwer, 5 Found, 1 Shilling of. pence 


If 4 Pound of any t 7 Pence, what money will 8765 pound 
that fl 2 e yound, 18 4 <8 
Of all which I owle the work en thar you 


whet your - wit thereby at convenient leiſure, to climb each 
enen proceed to give you 
inſtructions in the backer Rule of three, whoſe order is quite con- 
trary to this that you have learned. | | 
—_ — 3 for _ Queltiory which I will (God 
ſe at convenient 3 y you proceed therefore 
to the Backer or Reverſs Rule immediately, ; | 


. 


— — — urn _ ——— — 


CHAP. X. 


The Golden Rule, or Rab of - Proportion Backward, 


3 & Never ſe. 

1 aft king of Progortion, the rg Number dann b 
P. e ed ſecond Hows | 
I e e Ra of Haven d. ben he a 

t erſe | h 
Number is, the Ki b the fourth. 
The Rule for ſtating the Queſtion, is 
The fame with that given to the. Dire&t Rule foregoing. 


$ + The Rule for nf the Operation, | 
* gether u dt rhe Pa by chat rr N del ad 
| Quotiene is the Anſwer. For inſtance, | , 

How many Yards of Anterine of Fuerte of a yard broad will 
Line a Piece of Broad Cloath, that is 18 yards long, and 1 yard 
and 3 quarters, or 7 quarters broad 7. - 2 


+ 


144 (48 f i for Anſir, 


10 
44 
40 

4 
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Mob. Now what ſay you @fo torthis Queſtion 3 T lent my Friend 
400 Pound for 7 months, how much Money dught he to lend me 
again for 12 months to recompence my courteſie ſhewed him? can, 


you anſwer to this? .,, — 
$hol. Yes r; Topo cary ſor Iwill ft mo, L mo, 
down my Numbers thus: multiply 7 in- 7. ,400. 12 
to 400, and it maketh 2800, which I divide by 12, and the Quo · 
tent is 233 Pound, and there is 4 Pound remaining of my Diviſion, 
what ſhall I do therewith ? 8 
Maſt. Turn the 4 Pound into Shillings, and then divide it by 12 
as you did before. ni 
Schol. Well Sir, it is done: ſo have J 6 Shillings for my Qgotient, 
and yet remaineth 8 Shillings upon my Diviſion, N | 
Maſt, You : 9 7 — H which 
800 96, and divide that fo hy vνfτ Div ir. 
k Shs. So e 1 find 8: Pence for my Qpotient, and 
nothing is left. be WA 13 64 nne. Oy 
Maſt. This you muſt always do when any thing remaineth upon 
your 1. deer it be Money, Weight, Meaſure, or a 12 
of thing whatfoever. This Rule is ſo profitable for ul ſorts 6 
that for this Rule only (if there were no more hut it) all men were 
bound highly to eſleem Arithmetick. 8 2 . 
By this rule may à Captain in War, work many chings, as "Mr. 
Digges in his Stratiocos doth declare. And I wiſh' you very of 
my Countrymen whatſoever,,that are inclin'd to Military Affalts, 
to be familiarly acquainted with this Excellent Art, which he I! 
find 1 ay 2 oy Sea, but 2 the Camp· and Fietd-ſervice; 
abundantly uſeful , either in ification, paying of Souſdiers 
Wages, Race Ordnance, Powder, Shot, Munitions, and Inſttu- 
ments Whatſdever, as for example. | H - - 200" 
Queſtion of If it ſhould: chance a. Captain which hath 40000 Souldiers were 
=» Army. incloſed with his Enemy, that he could have no freſh Purvey- 
© ance of Victuals, and that the Victuals he bad would ſerve that 
Army but only three Months, how many men ſhonld he diſmiſs to. 
make the Vittuals to ſuffice the reſidue 8 Months? 
Schol. As you taught me, I ſet the Numbers Mon. Men, *Mox. 
thus: ſaying, if three Months require 40000, 3. 40000. 8. 
- how many will 8 require? | | 
To know this; I multiply the firſt number 3 into the ſecond 40000, 
and it produceth 120000, which Summ I divide by 8, and there will 


be 


* 1 Py 6 < ow 4 ws wg 7 0 
; -<. * * 
LOT + ©: ? v \ = 
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— 


de in the Quotient 15000, whieh if 1 Subſtract from 40000, the 
remainder will declare that he muſt diſtniſs 25000. | 


_ Now anſwer me to this Queſtion : If 136 Maſons in 2 7 Quai 
nch be able to build 4 Fort to preſerve the Souldiers from the F = Fre. 


Enemy, and ſuch Expedition is required that I would have the ſame 
finiſhed = eight days: how many workmen. ſay you is there to be 
inted ? 

abel As you taught me, I ſet the Nummbers Da. _Maſ. D. 
thus: ſaying, If 28 Days require 136 Maſons, 28. 136. 8. 
what number by the like proportion will 8 Days require? | 

To knoy this multiply the firſt Number 28 into 136, and 
produceth 3808: which 1 divide by 8, and my Quotient is 476: 
which is the tain y; of "Maſons that ſhall. perform this work. 
And now methinks theſe Queſtions are very eafie, . ' 
 Meft. Truly if you take pleaſure, herein, you ſhall find this Art 
not only eaſſe, but wonderful delightful and profitable. No Ac 
fore one Queſtion more I will p and ſo leave off this Ro in 


whole Numbers untif we come to the uſe of it in broken Numbers: 


for had y ne rg of broken numbers perfectiy, not on 
in-this Role bat in alt others the queſtlon chat in . 


to be harder to reſolve, may thereby, be wrought as ſoon or, ſooner 


than this. ; ; N 1 
Scböl. Tour words do e incourage me to be ſtudious to attain 
whole Numbers: and might T once attain to be 4 itioner jc 
droken Numbers, I ſhould think my ſelf very happy: 1 
Mat. What ſay you then to this Queſtion 2, If 48 Joy ters in 
two days make 200 Light Horſemens ſtaves' {ſuppoſing they work 
but 12 Hours in a Day) and ſuch need requireth that een 
are ſet to the finiſhing of thoſe 200 ſtaves; in what time, ſay yan, 
will they make them up? a * 
Schol. I ſee here that I muſt- Toners, Hours. Toners. © 


turn my 2 Days into hours. 48. 24. 384 
And ſo doing, I ſet my Num- | 48 
bers thus: — 
Saying, if 48 men require 192 
24 Hours, 384 men will make 96 
an end ſooner. For it is — 


grounded upon an old Proverb, 384) 1152 (Zhou. Anſw. 


many band i make ligbt work. 


„ Imulti- 


U 


CHAP, 
The double Rule of Proportion dreB. 


El. Gnce ou undertand the laſt Rule, 1 will hem 
you another, which is called, becauſe there is in 
_ , in which thing only it differeth from the ſingle 

R 


e tal kt & wc 


So you "I, ler this be the : If che carriage 
e of 5 5 is 112. pound)  docol 12 Pence, 
touch will the cage $ ©. weight coſt being carried 100 


Ge the 00 


ile r 

beſe and like Ln of the double Rule of 
—— rac gngony by the Rule of 
Proportion compoſed of five Numbers, which I will ew you by and 
by, and then you may uſe it which way you think  - 


= — . + — 


l Sir, I thank you much for your courteſie. And Jong till 
this Rule be ended, he from i Lg debe 6 U 
that new Rule of five numbers : for that I have ever fince om taught 
me hicherto in the Golden Rule, both ſor wand and backward, 
t but with three numbers only, 

Maſt, But we will dwhile go oo with this Rule of Three, there- 
fore anſwer to this 


If Thirty Buſhels of Wheat ſowed, yielded in one Year 366, how Qui of 


many will 80 Buſhels yield in 7 Years: ſowing every Year of thoſe 
ſeven, till fourſcore Buſhels ? 
Schot: Firſt 1 ſay, chat if 30 Buſhels will yield 36+ in ca Year, 
ee Then for the fecond 
work, I fay, If one Year yield 960, then 7 Years will yiew 6720; 
a5 the following work doth ſhew. 


B. Seed, Encreaſe., F. Seed, Er. Tear. Buſh. 
30 . 360:: 80. 960, andtav1i. . g6o::: 


— 


N S2 


fo that he ſhall ow Year the whole increaſe 
* I at the end of theſe 5 to have the half of 
the whole increaſe: I, would know how many Buſhels will amount to 
my part, ſuppoſing the increaſe to be aſter the rats oi ch aſd Queſti- 


,. for 30 Buſhels in ove Year to yickd 36 

— 4% In ſuch a you muſt have ſo many ſeveral 

2 4 As in the Grit Year Thirty 

Fn nr DER ve Rr SR 
f thirty yield 360 many) 3 or our 
—_ i Then my for the third . if rhiety 


. — me yos ſhafl have 51 and 
the whole increafe by 360, and 
25 75 0, _ — the nent Year will appear, as the fol 
work doth ſhew : where IL bave ftp Letters ſor the 5 Years, 
that the increaſe of the ferenth Year is 107495 4240 Buſhels: how 
many r: and. ale how many Weyes, you may by Re- 
duction ſoon fin | 


The Double Mule of Proportion Direct. 
Fr: _ ..a=18Year . | pt 


| b==2d Year 
30 : 360: : 360. 4320 


c=3d Year | 1708 279 
30. 360 © : 4320. 51840 


d==4th Year | 
30. 360: : 51840. 622080 


5 _ e=xth Year >. 
30. 360: : 622080. 7464960 


* 30. 360 : 3 7464960. 89579520 
| 1 1] g==7th Year's Encreaſe. 


59/360: : 89579530: 1974954240 


— 


ge, Non with one Queſtion more I will prove you. If fix Mowers 
aui. do mow 45 Acres in 3 days, how many Mowers will mow 300 
No dem aoquite Gower, the yoo Arco re 
. Scbol. It; require 6 Mowers, 300 Arcres require 40 
7755 


Nor agen, require 40 Mowers, then 6 days need but 33 
owers. ASTY | 

M0 Why doyor not make mention of the 2 that remaineth in 
t 


Diviſion 2 for the „ Queſtion is wrought by the 
Backer Rule, here the firſt Number 5 is multiply d in the Second, 

that is 40, whereof amounteth 200, which if you divide by the 

third Number 6, the Quotient will be 33, as you faid : but then a 
there will remain 2, which cannot well be divided into 6 parts: how - 

ever you may underſtand by the 2 ſixthi parts, the third part of one 

man's work, which you muſt put to the 33; or elſe you muſt ſay thut 

33 Workmen will end all the 300 Acres in 6 days ſave 2 mens work 

for one day, or two days work for one man. But in ſueh broken 
Numbers call'd Fractions you ſhall hereafter be inſtructed. 


CHAP. 


Wy 


The RuleofPzoportionof 5 Numbers. 39 
CHAP. XI. | 
The Rule of Proportion compoſed of five Numbers. 


He Rule of —— compoſed, is the ſame with the Double 25, f., 
ree 


Rule of Th 


thoſe two N 


; 


your 
ſought for, 
the firſt and 


now according to my promiſe, we will firſt work the Queſti- 
on of Weight and Carriage, which I deliver'd you in the double 
Rule of Three, to be reſoly'd by this Rule, which was this: 

It the cu iage of :1 C. weight 30. Miles coſt 12 pence, what will 
the carriage of 5 C. weight ſtand me in being carried 100 Miles. 


C. Weight. An. Pence. - C. gr. Miles, 


No obſerve how theſe fire Numbers faind: Then multiply the 
firſt Number by the ſecond; as 30 by 1, which maketh but 30; that 
Number keep for your Diriſor. Then multiply the other 3 Num- 
bers, one into another, that is, 12 by 5 which maketh 60. Laſtly, 
60 by 100, which as you ſee, ariſeth to 6000, which 6065 you! 
muſt divide by the Product of the two firſt Numbers, which here 
is 30. And you ſee there is found 200 pence, which is the Duty 
that you ought to pay for the Carriage of 300 Weight 100 Miles, af- 
ter the rate of 12 pence a Hundred, and agreeth with the Conclu- 
ſion in the double Rule of Three, * the Firſt, 


Fchol. 


oing, only the Numbers given are wrought hoy * 

, ; Properties 
Nueſt ion. 

1 muſt always be of the ſame ,;,,s. 


how I can end the Queſtion next ft 
ſowed , which in one Year yieldeth 


yield in 5 Lear followiog, every Year 
of thoſe 7 ſtill 80 Buſhels, and ac- 
cording to your Reaſons 1 ler my 
Numbers thus. 

Then I multiply 30 by 1, and it 
maketh 30 my Diriſer ʒ then multi- 
plying the other 3 Numbera one into 
another, 4s here a make 


Schol. Well now if it pleaſe you, to have patience, I will ſee 


of 30 Buſhels of Wheat 


360, how many then will 90 Buſhels Buſh. Tear. Buſb. Ruſb. Tear. 


30. 1 360, 8 7 
$0 
ä 
28800 
7 


20160 


4 


ppeareth they 
201606, which 1 divide'by 30: and my Quotient is 6720 Buſhels, 
my deſire: far ſo mueh alſo it came to at two workings by the double 
Rule af Three. | 
Moſt. Yet one Qpeſtion more I will propourd unto you, and 1 
leare this Rule. 
— 1 1 258. Pound, . 5 Months to, aſter: 
tie of tne rute pound, a oa pound 12 Months? 
2 Schal. Sir, this is yet within the of ſome reaſdnable uſe: 
Therefore to do ruſtice in this caſe I will ſee . 
how I can work. the which | fre down H. u U Il men. 
thus, praping von, if I have hot done well, 100 12 8 238 5: 
to gg mo mine cron, 
toe Rules 


pou hove age my wal 

2 Theo 1 nat but to end it well: 1 oo by T2, 
it produceth 1200, and the three other Numbers mult ply'd together 
produce 16420, which — by 1200 : and m Quotient 4 
pounds. — — I turn 


— r ee new Di hong 
d part of this Rule 


hifi pu. 


| 
The Reverſe Rule, or the Second Part of the Rule of 
Proportion compound of five Numbers. 


Moſt. this Double Rule of Rroportion Reverſe the 3 firſt Num- 

bers are ſtated as in the laſt Rule, but the 4th and 5th are 
changed, as you ſee in the Example. And then the Rule for work- gut. 
ing is thus: Multiply the third Number and the fourth t 0 
and that Product hl be your Diriſor. Then multiply the fifth by 
the ſecond, and the Product thereof by the firft : and that is The Di- 
vidend, and the Qnotient is the Anſwer. For example: I propound 
this Queſtion for i proof of my laſt Queſtion of Intereſt. 


A Merchant hath receiv'd 8 pound 12 ſhillings, for Intereſt of 26. proof 


certain Money for 5 Months term, which he receiy'd after the rate of 75. 14 
of eight pound in the 100 for a Year. The Queſtion is now, how 
much Money was deliver'd to raiſe this Intereſt. 3 


Obſerve the manner, the H. avethy; Ui. moths, I. 
Queſtion is fed. * 1% 11 8 F-, T's 


Sebal. Str, L perceive e it very well: and according tot - Dodtrine 
on 


think pefform it. 
, if you will, and try your skill in the e. 

on: But this Note take with you by the way, In as mnctras 
here is mention made of Shillings: turn all your Money as you work 


— 


* —— 


Seb. If it pleaſe you to mind me a little, I will quickly end it: 
for I have but ay fd oy onde nag ay bat Number to be multi- 
ply'd together f y-Divideods And ny third ſato my fourth for 


, * 
— — — wu 
The Reverſe of Five 8. 91 
ITE 


— — Notation eee Fractions 
Ld ſ- mo. I. 5. 
100 12 | 8 3 8 12 
20 " 1 - 8&6. - 20 
2000 Shill. Shill. 1660 192 Sbill. 

Iz. | * 
24000 Diviſor 800 
055 eMule, ? 1 N 
oo) 41280 o (516001 2 
7 | 5 or (s i wY 
168 | — 


* | 
—4128000 Product ee 's. 


— 


48, 
48 


Which 4128000 I divide by 800, and my Quotient is 5160 Sul 
| ele which in Pounds is. 258 my defire, and proveth the truth of 
and 


the laſt in the Direct Rule of 
Meft. T will here for this time in whole Numbers this Role, 
will inſtruct A Fractions. You may at your con- 

leifure for your work the. Ao by the Rule 
Three at twice. 


PEE 


R 


CHA P. XIV. 
Notation. of Vulgar Fractiam. 


| — yu eee. 
ions, w I may be able perfectly to underſtand the 
common works of them, and the vulgar uſe of thoſe Rules, which 

Ws without them cannot well be wrought. 141 u. 


% 


. r — 


—— IE 


— a 1 . C 
. 5 
„ . 4 
- — * — IE 
Led — —_— — 
— © 6 . — 9 a . 9 #-3 
* 
" . = 
. * = — —— i — " * 


- 
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— 
* 
1 
- 
* 


225. 


uus. If my Lelſure were as greit as my Will is good, you ſhould 
| — to uſe any - arcs the at of that thing, 
whereby 1 be 2 — the Common- 
wealth, or help the honeſt Studies of any embers in the ſame: 
time will permit me, I am willing to help you 


as much as 1 can. 


Therefore, firſt, to begin with the Explication of this name Fra- 


Aion, what take you it to bo? 

Sebol. Sir, I think a Fraction (as I have heard it often named) 
to. be a broken Number, that is to ſuy, to be no whole Number 
but part of a Number: 

Maft. A Fraction indeed: is a broken Number, and fo = 


— 


another Number as cannot be divided into any other parts than Fra- 


ions; for although I may take the third part of 60, or the th 


of it, and ſo of other parts diverſly, yet thoſe parts are not 
per , nor ought to be called FraQtions, becauſe they may e 
55 whole Numbers, for the 1 third of it is 20, the 4 part 
is:15, the 12 part is-5, and ſo forth of other parts, alb which are 
. ſpeaking, = Fraftion expreſſeth the 
7 1 P the 
of en Unit ea: and therefore it followeth, that no one 


y the part of another Number, but that muſt be underſtood of ſuch 


or What „ 
Rad ies it 


alone can be ſo great, that it ſhall make 1, as by Examples I will ſhew, property... 


as ſoon as I have taught you to know the form how a Fraftion is ex- 
preſſed or repreſented in Writing. 


f 


Mo 


E 


C H. AP. XV. 
Numeration of Vulgar Fraftions. 


Bu firſt to. begin with the expreſſing of a Fraction, which is 25, , 
Numeration, you muſt underſtand that a Fraction is repreſent- jag f. 
ed. by two Numbers ſet one over the other, and a Line drawn di. 


between them, as — 4. Þ 3, 5 which —— muſt 
pronounce thus, ; one third part, j three quarters, 3; two fifth parts, 


. -3 doth ſignifie, that if one be divided into 29 


2 ſeveral names, the u 


ter. 


aft. V then, that. I may fee you tabe me rige. 
Schol. 3 is two fifth parts, that is to fay, if One ot a Unit be di- 
vided into 5 parts, that Fractien doth expreſs two of thoſe 3; parts 
I muſt take ten 
of them. And this 1 gather from the two firſt : for 3, that 
is, one third part, doth caſily declare, that if one thing be divided 
into three parts, I muſt take out one of them: ſa 4, that is three 
quarters, «doth declare, that One being divided into tour Quarters [ 
muſt take. (for this Fraction) three of thoſe Quarters. 
I chere de no more difficulty rer 
ſorwurd to their Addition and Subftraction, . For | under- 
| that the ſame kinds of works are in Fractions, that be in 
Aa. Fhere the fume ind of Works in both; eis Addition,” 
| 1 are eis. on, 
cc. hut the Order of the in is divers, as 1 will declare 
by and by, I — — — —— 
underſtand thoſe two Nunibers which expres a jon, have 
whichis above the line, is called the 
| Numerator, and that the line is calicd the Denominator. 
Cabal. nd ' what is the reaſon of their divers. Names? For (in 
my Opinion) both are Numerators, fering both do expreſs the Nu- 
meration of the Fraction. N 
 Maft, You are deceiv'd; for one only (which is the 
doth expreſs the Numeration, and the inator doth declare the 
Number of parts, into which the Unit is divided, as in this Example: 
when I fay, divide a Pound weight of Gold between four Men, ſo 
that the firſt Man may have ;, the ſecond 3, the third 4, and the 


fourth | 
3 ve that by the Denominator {which is the ſame 
in all four ons) it is intended that the Pound weight ſhould be 
into i finer Hall have two 
of theſe 126 parts: Man of them: the third Man 


four: and the fourth Man ſix. And ſo may yourſec the ſeveral uſes 


of thoſe two Numbers, I mean of the Numerator and CE 
a2 


— e 7 


hereby you pe no. proper Fracti- 
"ib . ee, Va- 
pap on appro ſo that to ſay, You 
. of 10 thiog, hang i wore dere ; you ſhall 
vet 
Sebol. No, for tis vain to divide avy thing, L they to a oe 
Diviſion to no uſe, _ And much leſs reufonable were it to fay 
if the whole be divided into z 5 partz.only, it ls vet poſſible to Sew 
16 of them, that is-to ſay, more than all together. 4 
Meh. This is true touchiog the molt: proper Fracti- 
ons, yet improperly (and after a Vulgar Acceptetion for caſmeſs in 
work} both tho forms be called Fradions, berwoſ are writ- 
ten like Fractions altbough they be none indeed: for N 
4 4 where the Numerator and Denomiautor 


generally 

2 

mob tf all irs parts 5 is not 
called a Fraction, but a mixt Number, of 4 whole 

2. A Fradtion, for it is 1 b, that is, one-whole and 2; parts jus ſhall . impre - 

be declared in Reduction. Therefore where the Numerator is ei- por N 

\ ther ts - ou than cy Denominator the Fractiod is an - N 


E Pac tern neceſſity, wy they ſhould rite down lch 


of Fractions 
— — why they ſhall ſometiales or eaſineG in work 


wite-ſome Numbers after that:mannerlike Fractions: but they dreddl- 


call them but be) whole 
8 1 2 to, whe 8 ) w Fraction) expmtis 


em be 

DD 
extend infinitely, as the nature of whole Numbers is to increaſe 
above one infinitely, io that not may be divided into infinite 
or parts, but alſo every — de divided into infi- 


ctions: and cnet ora ie Who 
that is, e 
2 — — S 
r ule yr on | 
this Fraction of Eractions repreſent three of thoſe - 
or fourth parts. | 


parts, —1— te led dane — 


Schl. 


v *. E 


96 eee WnigarFeactions, 


r — Money, C 

her] iy underſtand. you'or' no. ' One' Crown which i 

1 
22 e 

of | of « Senn, ee i of + 


1 —— hove ci that there are 3 
kinds of 12 — i. % 
1. A proper Fraction, „ the Numerator leſs than the De- 
— — "LA havin the Numerator 'eqel to, 
| on, 8 or 
reater than the Denominaor as i, Ec, both which kinds are 
931 Fractions of Fractions, which is when the firſt Fraction toward 
the leſt hand is not er e 
a Unit, &e 


Vulgar, is there 


, 
he « Vlg Frans och as 10 Ke Common 
Fraction, a 


you ——ů—ů hdd coin ah 
; Firſt adrertifing.you, that there is another order 
in- Eraftions, than there was in whole . for 


"Ei Ther Laden and Sb ſhould go pen, und. 
* to 


Di follow r perſwate-: 
hut why Reduction ſhould be firſt in order here, next to Numeration, 
and n in che middle, I defire to underſtand 


the r 


Mee. 


But that is | 


8⁰ 
for the placing | 
Schol. Then, if Reduction be the eaſieſt, I pray you ſhew me the 
form of it, firſt by rule, and then by example, | 


1 Oo 


——___. * — * — 


C H &. P . XVI. 
Redution of Valgar Factions. 22 
oY 8 | « onof radi. 
. ben jou the Gererſtttes of Reduction of 'Fradtioris, 2. gr. 
which y bath five varieties or forms. rieties. 


Firft, To reduce ſundry Fractions to one Denominator, and alſo 


into one Fraction. b | 
ad „Io reduce Fractions of Fractions, into one Fraftion ; , 
or 8 Compound Fraction to a Simple. 

W reduce an im Fraction into a proper, expreſ- 3. 
ſing the or Units, the Fraction of it diſtinctiy. 


And contrary to convert ſuch a mixt Number of Units with Fracti- 
ang, [000 ſorm of a Fraftion, that is, into an improper 
on. , 

Fours by, To reduce Fractions written in great numbers, into 
leſſer numbers, i. e. into their ſmalleſt terms. On 

Fifthly, To reduce Fraftions of one Denomination to another, 5. 
or to find the value of any Fraction of Coin, Weight or Meaſure. 

Hbal. This diſtinction in Doctrine pleaſeth me much, but more 
with hope than preſent fruit: for as yet 1 do ſcarceiy underſtand 
the varieties, and much lefs the practice and uſe of then. 
NM. Reduction is an orderly alteration of Numbers out of one 
form into another, which is never _ orderly but for ſome needful 


uſe, 


2 [af Amer Fractions. 

© © "uſe, ahn ovary of the aid fire ren forms, 1 will dne dq. 

The Birſl irs therefore, when two, or more ſeveral FraQtions of way Unit - 

form of + he propayaded : as for example, zl und 4, becauſe It hs herd to tell 

aan. hat of the intire Number thoſe two Fractions do ex- 

preſs, fore wes Reduction deviſed to be a mean whereby theſe 

1 Fractians might be broughr into one Denominator and 

And in theſe FraRlons, this is the Rule for bringing them to one 

How fo re- Magde LA ws Devominators.togerh | and che product here. 

t 6 er, * 

2 . of fer twice down under tuo ſeveral lines for two new Dehomi- 
vers uns- nators, or rather for one common Denominator. Then 

minarers the Numerator of the firſt Fraction, by the Denominator of the 

into m De. ſecond, and ſet the produit thereof fag the Nuwerator over the firſt 

nine. Likewiſe multiply the N of the ſecond Fraction by 

the Denominator of the firſt, and ſet that Total over the ſecond: 

line for the Numerator of that Fraftipo : dad fo are theſes two firſt 


Fractions of ſeyeral Denominators t to one Denominator. 
Schol, If I underſtand you, as I think I do, my de- 
1 1 hok The Fraftions, which yo _ were theſe 
8 whoſe Denominators (being I multiply toge- 
and there eriſet 96, which I fe under tuo lines, thus, . 
Then l multiply — of the the Ba 
minator of the ſecond, faying, 3 maketh 18, that I ſte over 


the firſt line for a new Numerator, and it will be thus, f. 


Trafies: ar tiply all the L | 72 

mere, i many times dom oz there be ; and then to” get for each 

oe. ane a new multiply the Namerator of the firſt by the 
Denomjnator of the ſecond, and the 


247 
Fract ion 
fred 


ſhall mul- 7he ſecon# 
„and ſo 


and ia the 


* 
: E : 
Lt 
A 


—— 


gl! i i 1 


* 3 
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The Demoofration of the Compound Fraction 4 of 3 of f of 


7 7 — of x. 


LL T 2 , b 
l 1 > rape # Se of ? . 


T . 
IS — ee 


only of a It: nn a one of LF fron bas alſo of a 
1 taken toge | * 
1 lt is 


The third - 


Year 
— 7 „ich EET 
7 ofa 7 and 


pa. al 
Twoſeversl, cee i 271585 lr 


ben kus Qi- 
Wayrin bis 


Redudion. Un 57 17 iſe, 


will be convenient to 9 mixt er, "rl 5 Beg 
with FraQtions, into the form of one fimple e Fraftion, Þ there be 
two ways. 

Schol. Pray what is the method of the firſt way 0 ia improper 
Fractions into Units with their proper Fractions? 

Maft. That is thus; Your Numerator being greater than the De. 
nominator, muſt be divided my, and the Quotient thereof ex. 

preſſeth 


bete che Unis; che remainer ſhall be put for /Numerator of nl. 
a ache reſteth, and the Denomminator muft the lime that of improper 
was 

Schol. For example, L take + addi 17 by 5, che Quotient 5 * 
will be 3, and there will remain — 93 — 


Maſt. That you muſt write this, 3H ; where (you ſe) I — 
written 3 without any line, as entire Numbers ought to be — any, 
and the 2: that remained, I have ſet orer the former 
with a line ; as a proper Fraction. And this Number doth ignifi | 
now three Units, and g of one. 
Sebel, Then if I would by Uoits here underſtand Crowns, ſo it were 
3. Crowns, and 3, that is 2 Shillings. | 
> Moſt Right : and therefore 5 did fignifie the ſame : But this haps 
neth that when the Reduction is ſo wronght, [there re. 
maineth nothing: And then it is not a mixt number, dne ſimple 
intire number, repreſented like a Fraction. 
Schl. As g will make 3 juſt: and i; will make even 6. This 1 
will remember. But now, what is the; ſecond form of Reduction 
* ak of for theſe ſorts of Fractions. 0 
henſoever - you haye any of theſe two ſorts of Numbers; ReduBion 
that- — whole numbers without Fractions, or whole numbers / b 
with Fractions, and you would turn them into the fem ol 8 Fracti-. rt ei- 
on, you.auſt multiply the whole Number bu the Denominator, '*” © 
and to the product add the Numerator, and the Summ is the new, ge. 
Numerstor, keeping ſtill the former Denominator :- As-if you have 6 dien, ince 
which you would convert into an improper Fraction, you mu e 
multiply 6 by 4, whereof cometh 24, and thereto add the Numera. Nadi. 
or, which is 3, and ſo haye you 27 far the en Ds: fill 
for the Denaminator, | | 
hal. Then js i equal -to.64,, . wh 
Maß. You ſay right, and ſo backward: a 25 appeareth by the br, hates: 
mer eduction) 6 } maketh *7. And thus one af theſe Raauet 
may be the proof of the other. 
1999 15 percevwe : But now it vo would turn W vum 
bers without Fractions into any Fractions, 1 ſee not ho that can 
72 becauſe. there is go Denominato to * the multipiien- 
LT N 
— That is well obſerved : but this ow that no 
eth to turn any whole number into a Fraction, but he Ang 
mind ent Bea by: -which che multiplieatiom muſt A | 
or 
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It 1 11710 


au reduce into » Fraction. 
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Dwviſor, for that is the munber that will eaſily reduce 
you divide beth the Numergeor and the Denomi- 
and put for the Numerator the Quotient of its Diviſion, 
Denominator alſo the Quotient, that tiſeth- by irs Di- 
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IF 


11 
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2 


if 

i.” beconſe ove doth makows Diviſion, 

in its leaſt Terms, as by 53 you ma 

and ſo — — 

4A w ing Frot ion to its loweſt Tiras 
1 reduce into its leaſt term or va, 

and therefore I ſer A with a long line drawn from it, thus, 6 


288 | 144 | 72 1361184 21 
— — 


— 


576 | 288] 4% 751 3616612 


And becauſe both the Numeratar and Denomiaator end in even 
Numbers, I fee this-may- be abbreriated'by u, or 4, or 6, & r. 
Therefore, I firſt take the half of the Numerator, ſaying the half of 2. 
is.4, the half of 8's 4; and the half of f is 4: which 144 is 
now a new-Numerator, and t re I part it with a. daſſi 1 — 
ſec. 


prove, 


The ft h 


kind of 


Then I, the helf of 144 is 72, and the half of 288 is-144: 
Thus continuing the Diviſion by 2, until I come to the laſt work, . as 
appeareth- here in the Example, where the ſame is reduced to; 
which is equal to . * 42 elle | 
Yet one other way of eaſie Reduction in this kind there is: when 
your..Efaction- hath any Cyphers in the firſt places of both Terms. 
then may you, by caſtiag away the Cyphers, make à brief Reducti- 
on, as thus, . Here take away the Cyphers, and it will be 2, 
which is the ſame in value with | 1 


_ -- Sd.» Sir, 1 thank you, this is very brief aud eaſie. 


- \#4oſ6, Then I may go to the fifth or laſt kind of Reduction, 
which: teacheth how to turn any Fraction propoſed into any other De- 
—— or into 3ny part of common Coins, Weights, or Mea- 
ſures, & 1900 u Nl | 

Eirſt then you muſt mind whether your Fraction be a ſimple Fra- 
ction, or a Fraction of ſundry parts, I mean of more terms than two. 


Reduction. And if your Fraction be. a Fraction of Fractions, or otherwiſe com- 


pound, you may reduce it to one fimple Fraction : © And then con- 


Tp reduce ſider the . Denomination of | that other Fraction, into which 


Nac ieu te you would turn this: 


for by that Denominator you muſt 


s Denomi- multiply the Numerator of your firſt Fraction, and the Product 


natien ap- 


pointed. 


thereof divide by the Denominator of your firſ Fraction, and that 
Quotient will be the Numerator to the Denominator propoſed : "as 
for Example; I have this Fraction 3, which I would turn into ten 
parts: therefore I multiply this ro by 3, the Numerator of my 
Fraction, and there ariſeth 30, which I divide by 5,” the Denomina- 
tor and the Quotient is 6, which muſt be the Numerator to 10, and 
ſo } will be 5. , 
Schol. This is eaſie enough to do. 

Aaſt. Then you ſhall fee another example of the fame Fraction 
that is not ſo eaſie: as if Lwould turn; into 8 parts, work that. 

Sebol. I muſt multiply 8 by 3, and there ariſeth 24, which I di- 


- vide by 5. and the Quotient is 4, then is the new Fraction! . 


Maft. Aud ſee you nothing doubtful in this work ? 

Sehol: I ſee that when 24 was divided by 5, there remained 4, 
which I did not mind, becauſe you ſpeak nothing of any remainer, 
but only of the Quotient, -  - 8 | 
' Moſt, 


45D 


ent will be 9}: : ; 24 Was divi- 
e&d'by 5, the Quotient ſhould; be 4% and ſo the new Fraction 
ſhould be thus | and 8, of J, that is f of the entire Number, and 
4 of | part of any thing, which you may prove hy Example of ſome a 
2 | | 
Schol. Then 
work to do. | | 
Maß. Indeed for whole Pence your Example is a little trouble- 
ſame: yet turning the Crown into Half-pence, it is eaſſe enough. | 
Schol. { wil try that. 
The belt way however to work that Queſtion is thus: ; be- 
ing abbreviated as before I taught, is . Now half a Crown is 2 
Shillings 6 pence. Now g of | is a Fraction of Fractions, which if 
you do reduce into one entire Fraction, as before you have learned, 
in ſaying 5 times 8 is 40, for a-new Denominator, and once 4 is 4, 
for a new Numerator: it maketh , which abbreviated alſo makes ; 
now the tenth part of a'Crown is 6 Pence, which put to 2 Shillings | 
6 Pence make alſo 3 Shillings your deſire. CT» = 
But now one Example more for this Rule, and then we ſhall end 
it, If I have g of. a Soveraign (accounting the Soveraign 20 Shil- 
lings) how many Shillings is that 3: 
Schot.. I muſt multiply 9 by 20 and that maketh 140, which I di- 
vide by 15, and the Quotient is 9 , or in leſſer terms 3. 
Maſt. That is 9 Shillings, and one third part of a Shilling, that 
is 4 Pence, as by the fame Rule you may prove. 
Let me by the ſame Rules fee you find the value of ; of a Pound 
Troy weight. | | 


Sache., To de t Vimuſt eee 
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Denmina⸗ 
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Schol. This ſeemeth eafic enongh, now I: have learned to teduce, 
which I could never have this: And therefore now 

| yet refuſe not to expreb your un- 

| to 1j, and becanſe the Denomi- 
(and ſo needeth no Reduction) Ladd 5 to 5, which: 


. 


gerd which 
$9444 8154 the 
only right but the beſt 


Subſtraftion of Vz er FraBions: 
ion hath the furne Precepts that Addition had is to the 5upgrag 
EN To EEE 
er, and the reſt is to be ſet'orer the coin die. 


ape | ke Hi be 


0 * 
- 
{3.36 14m 


i and 4: and becauſe theſr 


into one De 


ey ow? 
and there reſteth 368, | 
. And — 2 I done with Subſtraction, N you have any 
more to teach 
Maſt, Let — one Example more of Fractions of divers De- 
| nominators. | 
Schol. I take 3 to be ſubſtracted from 1 which 168 72 
being reduced will ſtand thus 155 and : Now — 3 
L ſhould ſubſtraet 168 out of 72, but I can- 192 
not. 
Q Then may you perceiye, that you . miſtook. the Fractions : 
12 Foes. can never ſubſtract the greater out of the leſſer, long 
ain. you ma 29225 multiply, or divide the greater with the leſſer. And 
— | both its terms leſſer than 2 yet is ,? theſeſſer Fracti- 
_—— if par A the Numerator and the Denomi- 
aki of two Fracibbi/ | „that Fraction is the — 
of whoſe pry eh _ gone 4 ape id by 3 
7 multiplied by 24 ma I 9 being mu y 8 yie 1 
but 72, t — is the rſt Bieden the the greateſt of theſe two. 
But if you would 1 a Fraction out of a whole Number, 
what would you do? 
2 1- wan 5 reduce the whole Number into a Fraction of the 


nn that, my TORI Ber * work by Sub- 


Moſt, 80 u may, but it And e it Fraction be a 
proper e Nn 

the 8 and . then turn it into an N 
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CHAP. XIX. 


Multiplication of Vulgar Fractions. 
7 Hen aoy two Fractions are to be-multiplied. tage- i. 
ther, the Numerator of the one muſt be multiplied by cation — 


ſet for a new Numerator - likewiſe the Denominator of the 0ne maſt 
RR 
be ſet for the Denominator, and this —— 
expreſſeth the Product of the Multiplication - f 14 
the two firſt Fractions, propoſed, whereof take this — | 
CIT 'L — — 


Fraction, ere 

— np oe — | 
the Work is done, T do-not foe jaw id le greater then hoe If; 
dle my former manner of Examination. by the 
ſee that 3 of a Crown .is 36. Pence, aud D 

N r by the onhr, dath make, 00. 

| is 228 — ut by your Multiplication, ; 

B, which js-bu e ig Pee, and that i much. iſ thy cur of the 
tix; Fractions. 


. Maſt. That difference is between Moltiplication in whole Num- 
bers and Multiplication. in broken Numbers, that in whole Num- 
hers; the Summ produced is. greater than cither of the 3 


„ 


— — 
e bent of the 


You ſee in-whole Nambers, thatof two Numbers 
. che fame Proportion to the Number multiplied, — 
 .doth bear to an Unit. And ſo in Fractieus the third — 
Product beareth the fame” Proportion to each of the two firſt Fracti- 
ons that the other of thoſe two Fractions doth bear to an Unit. 
Schol. Sir, 1 underſiand your words thus: ben 4p is multiplied 
by-12, there is produced 480, which 480 doth contain 40 ſo many 
times in it as ta doth contain Units. But now 1 fee-not how the 
third Number in this Example: of Fractions can contain any of the 
F feejng/iriv4eſſer ban 


greater than any of the two former Fractions: but yet this 
ſee (which I faid ) chat ehe tHrd number in 4 


doth bear the ſame n 
that the other of doth beur 


| How it cometh to paſs; thut in 
ctions the third Summ mult needs be leſſer than any of the e 
1 | 


» 


1. it will make: wore 
„ chat is to, if I 


fi 
| 


f 


i, 


8 
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, that is one entire Crown, 
it cannot be mose chan 


15 
7 
1 


* 
22 


J 
F 


T3248 
= 


needs 

Schol. Sir 
derſtand it, as 
take } 
— 
is, 


for either the whole Number is ſer Fraction, or elſe Number i- 
the whole Number is-joyned with one, or i ö 
ſo maketh a mixt number. If it be in the firſt ſort, then needeth 
there no Reduction, but only multiply the Numerator of the Fracti- 
on by that whole Number, and the Product ſet for the new Nume- 
rator 


Schol. I underſtand you thus.” If L have 4 to be. multiplied by 
16, then muſt I multiply that 16 with 6, which is the Numerator, 
whereof, cometh 96, and that I muſt ſet for the Numerator: keep- 


ing 5 


S, 
4 
K 
5 


2 YU 
+ Wo xy l 
= ” 7 G . 
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0 


i — Iuigar Fractions, |} 

fi 57 hr Davominger, and ſo the Fraction will be $ that 5 

is, | 

LO the Denominator to be fach a Number as 
| the ſaid whole number then di- 
7, and ſet Quotient of that n for the Deno- 

reſerve! the Numerator, and Þ ide Multiplica- 


this Example Sto be multiplied by 5, and 
juſtly divide 20, therefore I take the of that 
5 ahichis 4, and ſet it inſtead of 20, and ſo the Fraction will 


is 1 

1 — Which is all one with zg that would have followed of the 
other wa woy ot vos 3 
t 


; Mere hes for ahi cher kind, where the number is mixt, 
— — is Rule : firſt reduce the faid whole number and Frsdtion in- 
Fes." to 098 improper Fraction (ﬆ I ſhewed you in Reduction) and then 
2 . together, as were proper Fractions. 
n by & % mutiphing 13 
mixt number; as in this Example appeareth, by multiplying 
and that maketh 6s, r 
| y aft 
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of - Multiplication may be wrought without 
— and now I ſhall not to tell you 
by Diviſion, and Diviſion likewiſe by 
like work that I ſhewed you in Multi 
Il 1 ber you in Diviſion, 


1 
FE 


Fn 


3 


, the 


both equal, or elſe the one is 

their Quotient ſhall be ſuch that 

of it (hall be _ alſo. And if the two firſt Fractions be unequal, 
t 


their Quotien ſhew the fame by the inequality of the Numerator 
and Denominator, as in theſe Examples following wilt appear. 

Firſt, if equal Fractions as 3j, and 53 are the one to de divided by 
the other, the Quotient will be 183, as you may perceive by the Rule 


a 

Now in unequal Fractions, as $ by 8 the Quotient will be g, where 
the Numerator is greater than the Denominator. 

Schol. I ſee it is fo : but I ſee E - why it ſhould be fo. 


. Maſt. 


— 


_— | | 
Note ow Mop. The bah me, 5 — 
ie knew the the Quotient declareth what Proportion the dividend beareth to the 


properties Diviſor. So 4 divided by-4 miakerh 2, declaring that 4 is contained 
Num ber.. twice in 1 


And note this, that the Numeratar e — 
the Dividend, and the Denominator repreſenteth the Div 
this is always true, whether the greater Fraction be divided by the 


lefler, or on, ll you hve ar the Are of Peportn e 


ſt N — 
the Numerator of the Dividend, 
25 ſet the Number produced over 


9: and ard that 9 maſt be fer — 
wy. —_ —— 
as 8 is to 9, bnt how. 


he it by che Rule of Re 
in common Coins, as in a 
ling of 15 Pence, 2 — maketh $ Pence, and 3 


2 and ſo you may raſſly fie — 
agree, 
Schol. If there be whole Numbers to be divided-by . Bratton, 


oat, 
Ty divide a hn oy who Number ſhall be divided by a Fraction, 
a Zh you mof mai faid whole Number with the Denominator of 
2 the Fraction, ſet the total thereof for the new Numerator, and 


| forthe Denominatr —— of the Fran 
Schol, 


Notte Product for the Beste a 
iel Then to divide 7 by 4, it will be E. « 23062 
Example ire me cauſe Auger 
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The Golden Rule, "or. fingle Rule of Three Durs, 
in Fraftions.... i 


| R the placin of the three Numbers propoſed in the 7he Rule 
_— Feen whereby to find the fourth, and for the form 7 
of their work, with other like Notes, [ refer you to that Which. you Wagen 


wr this gaſie method of working Ftactlons note, that if your Mr +He | 


moltipiy the Numerator of the firſt f 2e 
three Numbers be Fractions, Qs — 2 


2 of of Yard of Vage colt de Sede anger nah ache 


* chill what ſhell J. coſt 2 Fre | 

Gris | 3s prey you to. let, me male the... "20, Sov; 17h; 
Auge, 1 wolld Gift place theſe three Num- . 221; | 
bers #1 rnd Þn hoe Nhers, than: 111 +7 7 5 


ene , their Noah 


ver 5 
& 


— — de. worth Y cf Soveraign, what 5 * 
1 SOVeIg 3 ſee the work. 
I2 . © 2 


. 
12 


| . ide I — o- 
fs a this time I will not repeat, only for mh ah this ms 
Golden. Practions, a8 well as whole Numbers. Multiply the firſt number by 
. the fourth, and note the Erodutt; then multiply the ſefond by the 

| third, 


TTL, — 


and mind that Product alſo. . = _ Es 
then.is y Wannen | 


4 " — = ——— 
** 


CHAP. XXII. 
The Rule of Three. Reverſe, in Fraftions. 


the Reverſe Rule, the Queſtion is ſtated as in whole 

Numbers, and for the. perfo the work, multiply the 
Numerator of the firſt by the — — x 1 — and the Pro- , 
duct thereof by the minator of t und chat hall c 
de the Numerator of the Anſwer. * W hlt) t inator general 
——— the Denominator of the ſecond, "agch chat by the Nu. Auk 

third, and that Product ſha# be he Denominator. 

— 


I lent my friend 8 a Hundred 1 Months, upon 
miſe that he ſhould do as much for me. agai r — 
kave borrowed of him he could. 1 b ole 2452 80 2 
naw I demand In 
of my Loan, uccounti 13 Ment in he Tx ras 
Schol. The firft Number mu be oney b 850 that is } 
of the Hundred pounds: the ſecond Number the 7 Months, that is 
— Tear: and the third Number, the Money 


t was lent in that is, f of a Hugs, 4 
dred: then 1 forthe damberd thn > e . : 22 

Then (as you —_— me) — 3 (being Numerator of the 
firſt Number) by 7, the Numerator of the ſecond Number, and it 
maketh 21, which I mnſtiply*by* 12 thi inator of the third, 
and ſo have I 252 for the Numerator of the Anſwer: then 1 multi- 
ply. 4, the Denominator of the firſt, {by 1.3 the Degominator of the 
ſecond, and it produceth 52, which l ne wage 1. in by 5, the Nu- 
merator of the third, a i will make 260 t de Denominator - 
of the Anſwer. Than. 1 muſt une 269, ſo; will the pra 
ſer be is or g. 


i] 
8 


| ons 


a 
— — 


4 


Tr inte 5 1 
I all N in job = French, and and Ale 
1 comp for auge be, Art; 

| i Penny 


oben prin rigs. (>= 4 ITY Wenn LE + 


yg 
White-loaf weigh 7 Otnces 127 What ſhall the Penny 
Loaf weigh when the price of a Buſh is 65. 6d. 


The Queſtion is Rated thus: 
S. 3 S. A he 

3 x 

372 #2* 72 677, 


And the Numbers i Fra tho ts 


6. 1 2 
12 20 12 


©" Rite the. Anſiver is 
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CH AP... XXII. 
De Ride of Fellowſhip. 


— ae Company with beer haves 2 
a 
| th! £26 or Gain to each Partners ſhare 
. the whole Ste Whenee" it” fellows, ht it . Re nll i 
1 making A in caſe of Los by Sea for the Maſter of Ships, 
; whereby each knows what he is to allow for Goods thrown 
| over 


Definitien, Auf 


. P. i C 
e 1 N 
Ts — 5 


Sm. 2. Mk... 


Ede Bate —_ — 


— nga arn— 


propeion t ch ju ſe Gouda the Vl 
ewiſe of Ships, or Houſes 
pey to e good 2 Sen or Fire, 


8 — 


0 60 72 
laid in 30 Pound, the — J 0 Ee 
the ſourth 100 Pound, which Ste ey ade with © ln, ol hy 
had gained g ooo Pound. Now I demand of you, what 
recs at th der this R le the other, but 
S perceive that this Ru is like et there is 
underſtand x 


adifference which I not. 3+ 
Maſt. Then I will ſhew it you : — — you muſt bring wy 

all che particular Summs of the Merchants into one | 

Summ, which ſhall be the firſt Summ in your working 30 

by the Golden Rule, and the whoſe Summ ofthe gains 30 


chat Stock ſhall be the ſecond Summ. Now for the 60- 
Summ, you. muſt ſet each mans ſhare one after a- 100 
nother, 2 work by the Golden Rule, and be 
— Summ will ſhew you each mans gain: as in ex- 240 
ample. 

The Stock of the four Merchants makes in one Summ 240 Pounds: 
ſet that in the firſt place, the gains in the ſteond, and the firſt mans 
portion of Stock in _ _ place, _ 

3000: 375 

Now multiply the ſecond by the third, and itwill be 90000, which ' 
divide by 240, and there will appear 375 Pounds; and that is the 
ſhare of the firſt man. 

Now for the ſecond man ſet the 30 Pound that he «PS in the 
third place, and work as before : and _ will be625 Pound. 

©; 3900: : 30. 62 

Likewiſe for. the third man, et his Money, which was 60 Pounds, 

and his part will be 750 Pounds, as here appegreth. 


fourth aw; you. feb 
And fo for the man; if you. ſt his Som, which is 100 
Bound, his gain will be 1250 Pound, 18 by the W 

2494 3900": : 100. 1250 


Sebok.. 
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The Rule of Fellowſhip. 
- S - 4 


Note this 
common 
proef, 


She,” 


A queſtion 
of Sheep. 


— — —— — —' — — * 
Scbol. This I underſtand, but is there any way to examin whether 


I have done right or no? | | | 
aft. For the tryal hereof, add together all their ofthe 
gain, and if their Summ make the total of their gains, is the 
work well done. | 
Schol. The four ſhares of the gain are | 375 
as follows, which added together, make , 625 
3000, which is the juſt Summ of Mo- 750 
ney that they , whereby I Know 1250 
the work is well done. — - 
Mat. Now I will put you another The Summ-3000 Proof. 


example, of Loſs ; for one reaſon ſerveth 


for-both. 

If three Merchants in one Ship, and in Company, had bought 
Merchandize, ſo that the firſt had laid out 200 Pound, the ſecond ' 
300 Pound, the third 300, and it chanced by tempeſt, that they did 
caſt over-board into the Sea Merchandize to the value of 100 Pound; 
how much ſhould each man bear in this Loſs for an Average? 

Scbol. If I-ſhall do in this as-you did in the other Queſtion, then I 
muſt add their three ſhares together, 200, 300, 500, which maketh 
1000. Then I fay, if 1000 loſe roo, then ſhall 200 loſe 20, and 
300 ſhall loſe 30, and 300 ſhall loſe go, as it doth appear plain; for, 

1000. 100 :: 200. 20 
1000 100: : 300. 30 
1000. 100 :: 500. 50 

| Summ-100 Proof, | 

Moſt, Well, ſinceyou have done this, I will propound a Queſtion 
of more im „which ſhall make you not only the abler to un- 
derſtand this Rule, but will alſo aſſiſt you in the next Rule of Fellow- 
ſhip with Time, if your Money be of divers Dencminations, +. 

For this muſt not be forgotten in all ſuch Queſtions: if the number 
be of divers kinds, you muſt by ReduCtion bring it into one kind, that 
is to ſay, to the leaſt value that is named in the Queſtion; And like- 
wiſe if the time be of divers kinds, as ſome Years, ſome Months, 
Weeks, and Days, you muſt make all Months, Weeks, or Days, ac- 
cording as the leaſt name of time in the Queſtion is, as for example. 

Firſt in diverſity of Money. Three Partners bought 2000 
Sheep, and paid for them 241 Pound,'13 Shillings 4 Pence, of 
which Summ one paid 101 Pound 10 Shillings. The ſecond 82 

| Pound 


—— — 


3 ae : h . — 
The Rule of Fellowſhip, 121 

Pound 17 — 10 Pence. And the third paid 37 Pound 5 Shil- 
lings 6 Fence: How many Sheep muſt each of them have? Anſwer, 
The firſt ſhall have 840, the ſecond 686, and the third 474, and 
that you muſt work thus. 
&Eirſt, conſidering that your Money is of divers Denominations, you in. 
muſt (by Reduction) bring it all into the ſmalleſt Denomination, that 
is to ſay, ; and ſo will the total Summ be 38000 pence. 

Now if you turn each mans Money into pence alſo, the firſt mans 
Summ will be 24360 pence: the ſecond mans Money will be 19894 
pence: and the third mans Money will be 13746 pence. 

No to know how many Sheep every man ſhall have, let the whole 
» nth Geo her rh 58000 pence be ſet in the firſt place, and 


in the ſecond ſet the number of Sheep, and in the third place 
ſet each mans , and then by the Golden Rule there will appear 
the number of Sheep that each man ought to have. 


4 Shop. 4 . Sheep. 
As firſt, 58000. 2000: : 24360. 840 
58000. 2000: : 19894. 686 

$3000. 2000 :: 13746. 474 . 


Summ- 2000 for proof, + 


Here you ſee; that if 58000 pence bu 2000 Sheep, 24360 pence 
y Sheep, and fo of the ref 1 | GO 
But in Averages it is moſt uſual co calculate the loſs per Cent. or 
ſo much in the 100 pound, and by that they multiply each mans 
ſhare, and know conſequently each mans loſs. Forainſtance ; 4, 
B and C inſure 700 J. on the bottomof a Ship, and ſhe was ſo ſhatter'd 
by bad Weather, that it coſt 52 J. ro 5. to refit ber. I demand, firſt, 
how much per Cent. will be the Average; and. ſecondly, what each 
Inſurer is to pay of that loſs in proportion to his Summ written in the 
Policy, which was 300 by 4; 230 by B; and 159 by C. 
The-Summ to be paid per Cent. is found thus. 
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. a 1 (430. Anſwer, of 9 4 to „ Cen 
* 


egen. | 
LH 3 2 
80 that for 300 / muſt poy 3 times I 107 or — 22 10 00 
B for 250 J. 5 10 5-15 15 oo- 
e. Laar 7¹ 10 5, and T of it, ort 05 oo 


0 Lone. | | Fetalfor proof 52 10 oo 


gueſfin Another queſtion hall be this, 

of » Tots: A men diviſed over unto his three Sons 783 1 Crowns, to 3 

ment. died ſo, ee eee the Ncond Son 3, and 

M Son 3, which is not poſſible ; for ad J and 4 do tne &, br H, chat 

* „B, 1 W — nd thay 

I | one Denoinſiibtion, to wil 
be if, f, n. und ſo you may part che Goods. into fach oportion, 
5 theſe rhrte Numerators bear togecher, chat is, the Firft to have C 
for every 94 to the ſecond and the ſcond to have 4/45 often 33 the third 


hath 3. us, if 13, the Total ef the Nu- 

merators require 7851 Crowns, what ſhall 6 Crowns: © 
Mere, het (the firſt) require, and fo ot the reſt; it will 3623 | 
re , appear their Portions: will be for the iſt, - ny : 
ne eos 623. , for the ſecond 2415.1, and for 1811 


the 
57 44a. third d 1811 35 and theſe three ſhares added to- — 
gether, will make the total Summ of the whole Total-7 85 1 proof. 
Goods, n 
Another Qu 


A. 


The Rule of Feliowthip. 


A man lying upon his Death-bed, bequeathed hia Goods. (which 
were worth 3 125 in this manner: Becauſe his Wite was 
ger wed Child, and he yet uncertain whether the Chill was Male 

le, he made his Will conditionally, that ii the! Wiſe bare a 
Danghter, then ſhould the Wife have half his Goods, and e Daugh- 
ter 3, but if the were delivered of à Son then that Son chomd have 
one half of his Goods, and his Wife bug 4. Now it chanced that the 
brought forth both a Son and a Daughter ; the Queſtiom in, How 
ſhatl they part the Goods agreeable to the Teſtator's Wille 

Scbol, If ſome cunning Lawyers had this matter to manage, they 
would determine this T to be quite void, and ſo the man to 
die inteſtate, becauſe the Teflament-was made inſufficienc, ſince this 
condition was not expreſſed in it, and alſo it might have chanced that 
ſhe ſnould have bfought forch neither Sen nor Daughter, as often 
hath been ſeen : ſo is the Will inſufficient in that point alſo. 

Maſt, Such Lawyers would ſeem too cunning, and more cruel : 
for the mind of the Teſtator is to be taken favourably for the Lega- 
tees, when there ariſeth ſuch doubt. But let us try this work, not 
by force of Law, but by Proportion Geometrical, ſeciag the Teſtator 
did intend to provide for each of them. | 

Schol. If the Son ſhall have; by virtue of the Teſtament, ſo muſt the 
Mother have 3. Again, becauſe (he hath a Daughter alſo, therefore 
ought ſhe to have one half, and the Daughter 3, that is both ways 
1: and n, which cometh to the whole Goods, and } more. Where- 
fore it ſeemeth impoſſible. | 

Aaſt. In this matter the mind of the Teſtator is to be underſtood, 
that ſuch Proportion ſhould be between the Portion of the Wife and 
the Son, as is between ; and g, that is, the Son muſt have 3M, for 3; to 
his Mother, fo ſhall he have 3 te 2, that is as much ar his Mother, 
and half as much more; and the Mother muſt have“ the like rate in 
compariſon to her Daughter. Then I muſt find out three numbers 
in ſuch proportion, that the firſt may haye as much es the ſecond, 
and half as much more; and the ſecond. as much, and half as much 
as the third : ſuch numbers be 9, 6, 4. | 

Schol. 1 pray you Sir, how-ſhall find out theſe numbers ? 

ie ou have been taught that in Progreflion, which you muſt 
recollect. 


Scho!, Then in this Example, to find the proportion of] to 3, T muſt > fad rhe 
divide (as you taught me in Diviſioa of Froctions 3; by 4, and the Quo. T 


tient will be z, that is 11; whereby | nd that the proportion in 
2 this 


berween 
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this queſtion isas 3 toz. Therefore as you taught me in L 
y 3 by 2, and the Product is 6, which muſt be dend um. 
ber I multiply the middle number 6 by 2, which is the leaſt 
term, and the Product is 12, that I divide by 3, being the 
term, and the Quotient is 4 ; ſo is 4 the leaſt number of the three, 
Then I multiply 6 by 3, cometh 18, and that Idivide by 2, 
and ſo I have 9, which is the greateſt number of the three. | 
- Hereby'l-perceive then that the Son muſt not have j of the Goods, 
neither the Mother 4, nor the Daughter ;, but the Goods muſt 
be divided into ſuch proportion, that the Son may have 9 Crowns 
for 6 to his Mother, and the Mother 6 Crowns for every 4 to her 
Daughter. Then L apply it to the Golden Rule in three examples, 
2s followeth, and as in the laſt queſtion. f 
The firſt number is the Summ of thoſe three numbers 9, 6, 4: and 
the third is one of them ſeverally: ; 
the ſecond is the Total of the 19. 3600.: : 9, 1905 x 
Goods in the Will mentioned or. 19. 3600: 6. 1136 
deviſed over: and then by the work 19. 3600.7: 4. 957% 
of the Golden Rule, I find out the | 
fourth number in every work : that is, for the Son. 1795-15 
1505 x5, for the Mother 1136 5, and the Daugh- 113655 
ter 757-4; which numbers added together, make 757 3 
the Summ of the whole Goods, as may be ſeen by 
this example. 3600 


6. 2. Fellowſhip with Time. 


12 intent you may. as well underſtand the ſame Rule withdi- 
3 + verſity of time, I propoſe this example. 
| Four Merchants made a common ſtock, which at the years end was 
1 increaſed to-35 145 pound. Now to know what ſhall be each mans 
| portion of- gain, you muſt know each mans ſtock; and time of contir 
Nuance. 
. The firſt man of theſe four-put- in 669 J. which he. took from the 
_— as Stock again at the end of 40 Months, The ſecond man put in 8 10 
pound, for 8 Months. The third man put in 900 pound for 7 
Months. And the fourth put in 1040 for 12 Months. 
N. Multiply each mans Stock by his time, and proceed with the three 
Atera! Products, as in Fellowſhip without Time, as. in Queſtion the firſt, 
Rae,” c. foregoing, thus: 
The. 


r 


8 
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firſt mans Summ is 669 pound, which I multiply by 10, his 
time, and it maketh 6690. The ſecond mans Stock 8 10 pound, mul- 
tiplied by 8 (which wes his time) maketh 6480. The third mans 
Summ goo pound, multiplied by 7 (for that was his time) yieldeth 
6300. The fourth mans Summ was 1040 pound, and his time 12: 
multiply the one by the other, and it will be 12480. | 
The four Summs thus multiplied by their time, muſt be ſet order-- 
ly in the third place, in the Rule of Three, and in the firſt place muſt 
be ſer the whole Summ of all four Products, which is 31950; and 
the gain muſt-be in the. ſecond place, which is 35145. Now to end 
the queſtion, I ſay firſt, if 31950 did gain 35145, what did 6690 
gain? Anſwer 7359 pounds, &c. avby this work appears. 
31950: 35145:: 6690. 7359. 
31950. 351451: 6480. 7128 
* 31950. 35145:: 6300. 6930 
12480. 13728 


31950. 35145: : 
Three Partners made a joint Seer of 650 l. whereof the firſt put 4 queſtios- 
into the common Stock 200 pound for ten Months. The ſecond put sf /,. 


in 350 pound, and the third Too pound, but for how long the two 
latter is unknown : But breaking off their Partnerſhip, the firſt found 
himſelf a-loſer 80 pound, the ſecond 56 pound, and the third 24 
pound. The queſtion is, for how long-time was the Money of the 

two latter in company. 
For the Solution hereof, and of ſuc other like queſtions, you muſt 
multiply the firſt mans 200 pounds, that he put into the Stock by 
his rime of continuance, which was ten Months, and it maketh 2000 : 
wherefore now I affirm, if his Money that loſt 80 pound multiplied 
by his time make 2000-: what ſhall his Money make that loſt 36 pound, 
and his that loſt 24 pound, which two numbers I commit to thetri- 
al of the Rule of Three, at two workings, thus. . 

It 80 give 2000, what giveth -56? And again, if 80 give 2000, 
what giveth 24 ? 

80. 2000 : : 36. 1400 
80. 2000: 24. 600 

To conclude, if you now divide 1400, the ſecond mans portion, 
by 350, which wos his Stock that he — into Company, you ſhall 
find in your Quotient 4 Months, and for ſo long time did the ſecond : 
man put his Money into the common Stock. | 

Laſtly, if you- divide 600 by ioo the third mans Stock that he 
put into the Company, the Quotient ſheweth his time of. continu- 
ance, 
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ance, which was ſix Months. And thus is the queſtion refolyed. 

Schol. Sir, L have attentively obſery d your working, and the more 
3 the more, metlliinls, I am in lese with this excellent 
A4oft. Then what ſay you ta this Queſtion? 201 

There is in a Cathedral Church 2b Cenons, and 20 Vicars, thoſe 
ſpend by the year 2600 pound but every Canon muſt have to his 
part 5 times ſo much as every. Vicar hath; how much is every mans 
EKxpence ſay you ? 

Schol. I pray you make the anſwer your felf, fo ſhall I perceive the 
-way to anſwer ſuch like Queſtions, 

Maft. In this Queſtion, you muſt do as in thoſe before, that have 
diverſity of time, for here is diverſity of Portions, Therefore ſhall 
you multiply the number of the perſons by their difference. of Porti- 
ons; (as you did in the other by time.) Then muſt you multiplythe 
20, (which is the numberof Canons) by 5, ſo will it be roo. Then 
305 (that is the number of Vicars) by 1, and it will be 30: put 
theſe to Summs together, and they make 130. Then ſay thus; If 
130 ſpend 260 pounds, what docs 100 ſpend ? the Rule ſheweth 
2000 


o ſpend 2600 pound, what does 30 2 
Examples ſhew. co 
130. 2600 : : 100. 2000 | 
130. 2600: 30. 600 

And by this rule you ſee what the 20 Canons may ſpend; which 
Summ if you divide by 20, you ſhall ſee each Canons proportion 100 /, 
and ſo of the Vicers, if you dividetheir Summs by 30, the Quotient 
will declare every Vicars portion 20 ,. and 5 times the Vicars is e- 
qual to the Canons. 


— Retire, 


HAN XXIV. 
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HE Rule of Practice is that by which the alue of * Quanti- Bi 


ty of any Commodity at a Rate the Pound, Ell, Yard, Cr. 
is briefly caſt up by conſidering what 2 or even part or parts of a 
Shilling or Pound the ſaid rate or pric 

In which Rule the Multiplications and Diviſtons are fo rmed 

mentally (the Divifors and Mul always that the 

ts or 8 are — pans EY 

2. Hence it follows, that you mu learn ſuch aliquot 

parts of a Shilling. and Pound are; ary —_— how —_ divide any 
number mentally. there ; which Fre. I ſhall ( 


les towark fall vat Jn 
bags rat 2 eich R 


I. The even parts of 8 Shi 
mentally, — putting . 


2 parts — 
Diviſors, „ 
— 
12— 1 gb 4 
— 1 t pr 1 
3—— 1 Fourth of aQhilling. 
4—1 Third 


6——1 Half. 
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Ex x. To take a 2othof an * 6 
1 in Units place 4 ofthe | . 
— 676 4 
dan ge | 
gent, and the 4 cut off is of the ſame Deno- — 
mination with the number given, as if 6764 „ 338 45. 
is Shilings, the 4 is ſo. 
Schol. 
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Take 3 of the giren Number. 
Table of the given Numbes 
Add x; to 3 of the giyen Number. 


wn of the given 

4. | ofthe ren Nomber 1 | 

ber ahn 6s 1 | une | | 
or any even Num what th 
Number given — — Ma Shillings, by, 
the BY r_ of two Shillings, contained in the price 


805 ca odd Number of Shillings (not before mentioned) 
firſt for the Even Number, next Leſs than the o 

one given, 28 and to that Quotictit add 3 of 
the given Numb, for 44 . for ae Rule 2 
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[Take 1s of the given Number. 


Take; of the given Number. 
Take x5 of the given Number. 
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3. Ponce and Farthings, 
' 4; Pounds, 8 88 — 


$|Tuke 2 — the — Number. 
6 Take z of the giren Number 

4 [Fake f ot the given Number. 
8 Take 3 of the — Number. 
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ules for brief working to give the Anſwer 


in Pounds. 


Shillings and Pence that are no oven part of |, 
Pound, Viz. | * 


the N 
To ; of the Number, add i; that 2oth. 
n ou Num take 3 of that 1 
10 


10 of the gwen Number. 
To } of the given er, add ;; of that 8th. 


Note, That where the price of the Unit is thus valu- 

able, as half AH Crown, or three Shillings ; leſs than 
| half a third of fourth part of a Shilling, are ſeldom or 
never taken notice of in Bargains: I ſhall therefore 
80 no farther with 1 d. advance. 


\ From of the giver! Number take ; of that 6th. 

See Rule the 23th, | 

ro 4 of the given Number, add 3 of that 6th. 

Io 4 of the given - | 


1e. i thereof. 
To {85 4 of Be Pee Rather: 
2 


4 To 


+ 1 
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-{ Rules for brief working to give the Anſwer 


in Pounds. 


of the given Number, 
of the given Number. 
Oy of the given Number. 


« of t 


To x (as per Rule, 7) add j of thoſe tenths. 

To ; add; and yy of the given Number. 

To 4 add 4 of the given Number. 

To 4 add of the given Number, 

To ; add; of the given Number. 

From 4 (as per Rule 7) take yi of the given Number. 
To (Goo Rule ) add à of the given Number. 
To4 add ; of the given Number. 

To x5 (as os Rule 3) add ; of the given Number. 
From; the given Number take 7 of that half. 

To v gut down ; add 4 and ; oſ the given Numb. 
To (as per 7) add } of the given Number. 
From the given Number take :; of that half. 

From the given Number take of that hal. 
From] the given Number, take i thereof, n 


Note, That notice being ſeldom or never taken of leſs 
than Six-pence in bargains where the ꝓrice of the 
Unit is 10 4. or upward: I ſhall therefore now ſhew 
how to work for any number of Slullings and 6 4. 

* » that 


—2 


525 „„ „„ wH ww» »w3H3t 


Aol for brief 8 5 to os the Anſwer 


ounds. 


that are above 109. I * already ſhewed in Rule 
7 and 8, how to work for any number of Shillings. 


To; the given Number, add .z'of that half. 

From & (as per Rule 7) take ; of the given Number. 
To; the given Number, add f of that half. 

From 4 the given Numb. las pæ Rule Itake z thereof. 
To — — zof the Number. 
From the given Number take 

From 2 — 2 take z of the given Number. 
To (as per + of the given Number, 

From the given 1 Spd 
To 1} of the given Number, —— thereof, 
From the giren Number rake 15 f, 


How to work for any Number of Pence and Farthings 


(that probably be the value of a Unit of any 
Co ity) follows. 


Add 0 of th ho gen Numb. to ; of that Soth. 
Take 3 of i 8 the given Number. 

From ,,z of the given Numb. take j of that 120th, 
To 1,4 of the gre Numb, add i of that 120th. 
Take ; of .; : of the given Number. 

From x x of the given Number take ; of that Seth. 
To g = of the given Number add ; of that Soth. 


To g 15 of the given Nu add ; of that 8oth. 

To & 85 of the given Number add] of that goth. 

To 0 ! ofthe given N. twice cork bande {of a 120th. 
To yz of the given Numb. add q; of that 6oth. 


To yz of the given Numb add: that Soth. and; that; 
From ol the given Number take | of that goth. | 

From ,; of the given Number take of that goth. 

To gf of the given Ne add .,; thereof and ofthe $otb. 
1 | To Golf the given No (twice put downladd ; oſan Soth. 
z To of the given Numb add , of that 4. 


Ta. 
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| To & of the given 


Io 4 of the 


From Zoft 
To ; of the 


Rules fr * working to giv the * 


in Pounds. * 


To Wol the iven N. add | of that 4oth. 

Toʒꝭ of the given Ne. addzof that 4oth wy i of that 6th, 

Toy of the given N.. add of that 40 i 

To g add goof the given Ne and 4 —— Soth. 

To ; add a of the given N*. and Jof that 120th, 

To ; of the given No. twice put down add j of a Goth. 

To z; add nd of the given Ne. and | of that goth. 

To ; of the given Ne. add iche 4oth, and x: of the half. 

Togofthe Ne. add of the 40th and ; of that half. 

To & of the given N add ; the 4oth. and | of that half. 

Togof the given M. add * of the othand of that th 

From ; of the given No. tale of that 2oth. 

To 4add g; of the given N. and } of the 40th. 

To addy; of t — — and 1, of that Soth. 

To S of t * add t, and ;; of that Soth. 

To ; of ; of the given Ne. add ,; thereof. 

(twice put down) add ,; ofa 4oth. 

To ; of the given Ne, (twice pat down) add b of a 4oth. 

To'.z of the given N. add ; of chat 20th. 

No. add of chat 20th. 

To doi the given N*. add } of that zoth and ; of that 8th, 

To 4 of the given N. add ; of that zothand 3; of the6th, 

To h of the add z of that 2oth and of that 6th. 

— : of that20,take ,tof that th. 
3 that 20, and 7of that th. 

add 3 of that 20 and } of thatgrh. 

[To Jof en add of that 20 and! ; of thargth. 

To hof: the given No. add ;} of that sth. 

To aol bur N. add 13 of that Gh. 

From 1; take ; of the given Ne and j of that goth. 

2 of rhe given N. and of thataot twice 

pur dee of tak 4tls. 


To of the given 1 


1 gol the given N and that 20,take f of that half. 
From of the given Ne. (and; of that 20 twice put 


* 


down) take x: of one o thole fourths. 


Note, 
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"Note, Thu afrer the pr of exceeds this Rate, there is 

or never any aq — 1 © that I have gow | 
| — AM ting is Poon and Si 
ings : work for ol = od Re 
Number adding Produtt Quotient ; 
388075 of Broad Cloath at 26 s. per Yard. 0 


/ Yards or Pounds 
Add 1695 r 


8 
2 


2 at 16 4. 
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Anfwer 7 4891 : 
Second Example. 
147 hundred at 3 J. 5.5. per Hundred. 


Note, That if there had been 2 of a hundred 
— 2 ts r. a aſs rt 


„ Boe ſp the of any thing is Pons, „Ae 
5 I CEATLE * 


Pence and F 
( things ? 

Maſt This Queſtjon, and ſuch like; T know are 

rod ome Mefiers in their Rules of Practice, but is never * 
flonfor theny in the way of Trade; for where the value of * 

Unit (as I. ſaid before) is abore twenty Shillings, they ſeldom take 

notice of 1-ſs than a Shilling in the Advance; ſometimes indeed of 

6 pence, but never of \eſ in things of chat value, and you having 

learnt how to work by the Rules foregoing for any number. of Pounds 

and'Shillings, and Shilffrigs and 6 pences (and even for your Ex- 

ample above. any number of Pounds, Shillin inn 

8 things , 


ce - 
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fore (haviog given more particular Rul 
4 know extan proceed to hear 1,your In 
ObxQions 
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1. That there can Lodge 


OBFECTIONS, 


j. 1. That the Rules are ſo numerous that they cannot be car. 
ied well io the Mind without much trouble and practice. - | -. 
Obj. 2. That your Fractions, and Fractions of Fractions, are diffi. 
cult to NT know what parts of Coin they 
repreſent, 'which-unlefs well known it will be-impoſfible to perform 
NES TM 
Obj. 3. That the Remainers are not only very great where the Di- 
viſors are fa, and conſequently. hard to be caſt up, but in of 
Fractions of Fractions they are not cafily. diſcovered, as to thei 


PF - 


GENE R 4 L ANSWER. 


Maft. A ko what loferences you have made, they are true enough 
accounting the taking .z of any thing to be no Diviſion, as indeed, it 


% . 
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de ſaid to be any Work, becauſe it is performed by a Daſh, 
8 $749 divided by 10s 374, 2974 divided by 10 quotes 297 4 as 
den been taught before. TE | 
2. And as ſor the Objections you have mentioned, they are no 
more than what are made againſt the Rules of Practice in general, 
and chiefly by ſuch as do not rightly underſtand them; in behalf of 
which Rules I ſhall therefore give the Objections diſtinct Anſwers. 
Anſw 1. That the Rules are numerous is true, but I take it to be 
much better to give'a Learner a Rule for every — price that 
can fall in his way: than to tell him in general he ſhall work fo and 
fo forShillings and Pence, and fo for- Pence and Farthings, Cc. 
which is a moſt difficult task for him to apply to the beſt advantage 
in all caſes, and next to impoſſible without ſuch particular Rules: 
And as to bearing them all in mind it is not required for two Rea- 
ſons; 1. Becauſe no one Tradeſman deals in Commodities of all 
prizes, eſpecially in a whole-fale-way, for which theſe Rules are in- 
rended, and therefore needs only to mind a- few of the Rules which 
relate to the price of thoſe Goods which he deals in. 2. That even 
of thoſe few it is not neceſſary he ſhould get them by heart, for he 
may lay the Book before him, it being portable enough either for 
Buſineſs at home or abroad. 217 | 
Anſw. 2. The Fractions are very ealie, all or mot having only a 
Unit for the Numerator, eſpecially conſidering they are placed after 
the Teaching the whole Art of Broken Numbers: And as to know- 
ing what parts of Coin they repreſent that is not t if it be 
conſidered, 322 1 
1. That the deſign of every working is to give the Anſwer in 
Pounds, and therefore whereſoever it is directed to take ſuch a part 
of the given Number. If 20 Shillings be divided by the Denomina- 
tor of that Fraction, the Quotient will ſhew what parts of Coin your 
Fraction repreſented : as in Rule 54,- it is ſaid, Take ; and 4 of the 
given Number. Now 205. divided by 30 gives 8 Pence, and 204. 
divided by 5 gives 4 Shillings, which ſhews that you-firſt wrought 
for 4*\qn then for 45. and that-for proof is the price to Rule 
the 0 'n 
— The value of the Fraction of a, Pound being once xnown, the 
value of any Fraction of that Fractiog-is found by the ſame method 
as before ; for inſtance, LY wy (4 | 
In Rule 48 it is ſaid, To ; of the given Number add of that 
6thz now to know. what parts oi on I work for, pof 201. is-3 5. 
and 
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and 4d. as bythe Table of even parts of a Pound, which being 40 f. 
a =—__ thereof is 2d. h ,, worlicd firſt for 3 6. 4d. — 
for 2d. which together makes 3 4. 6d. as a an the price to th 
ſaid Rule all which is caſily-done without Pen or Ink by any 
one that pretends to learn Practice; and fo much for rhe Rules to 
know what yon work for, which is not difficult. 
* . Laſtly, as this Objection has two parts I ſhall anſwer 

m di Y'; 3, ou PREP 

1: That the Remainers are great where the Diviſors are ſo : I an- 
ſwer, They are never above 125, for that is the greateſt Diviſor, than 
which the Remainers can never be greater (as you have leapnt in 
Diviſon) and how eaſſe is it to know (tho a Man had never learnt in 
Diviſion) how many Shillings and Pence are in any number of + Pen- 
ces, 3 Pences, Groats, 6 or 8 Pences under 20s. I need 
not to mention: for Example, 3765 Pounds of any thing at 2 4 a- 
mounts to zu 7. 71. 6d. for {x part of 5765 s 37, and 45 Two 
Pences remaining, to know how many Shillings are in which 45, 
I divide it in my mind by 6, the 2 Pences ins Shilling, and the 
Quotient is 76. and 3 two pences or 6 pence remains. All this is 
done with eaſe; or if the remainer is. near 120 deduct the 2 pences 
it wants and the remainer is the Anſwer 'm-Shillings and Pence, as 
if the Remainer were 4 13. two Pences, that wants. but 7 or 14d. of 
20. Shillings, therefore 14 d. from 20 Uhillings leaves 787. 10d. 
and that ralue of nue tu. e | 

2. As toth&iſcovering the ination-of the Remai ners, whe- 
ther they are Pounds or even parts of a Pound, i. e. Whether you are 
to take the Fraction immediately of a Pound or the Pruction of the 
Fraction of a Pound ;'youthave nothing to obſerve hut the general Rule 
given in Diviſion': bur the Renwaruer arc always of the ſame name with 
the Dividend, For inſtance (for I 1"; +0008 


an or two will make 375765 0 714 
the whole Anfiver to this Obje- — — 
ion more obvious.) In Rule i188. 51077. 


138 for amy ( at 1944. pr ; of thatizoth is 47:1: 3 at u. 
A Yard | 


Pound, ec. it is di- again = 47: 1: 3c 3 
rected from ; of the given — 
Number, and 3 of that 2oth- Summ= 232 : 7: C. 16d. 
twice put down) to take ;-af one 3 of ; deduct 11:13: 3 1 Ut 34. 
of thoſe fourths: As to know — —— 
the value of 376 pounds of Cot- Auſwer - 2701 2:22 

, ton 


work for 12 d. fo that the Di 
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ton at 171d. I take in this Caſe for x 5. a 20th part of the given 
Number, which is 188 J. and g remains (which is 5 s.. becauſe I 
ridend is ſuppoſed to be Shillings. 

Then | take j of that aath, that is, I my. toe 34. far that is; 
oſ a Shilling; Nene remains, of 28 is 7, f of 5 5. is 

15. and 14. remains, of which is 3 d, which is 47 1. 15434. 
That put down again and added to 188 . 5 s. the Summ is 282 /. 
71. 6d: which 37395 would came ta at 184. but ur Example be- 
ing 19 :d. Iam to dedutt 3765 three Farthings, 
And  Farthings being { of 3:4; I take therefore ; of 47/. 15. 3d. 
as. 4 in 4 is 1, 4.4 7 once and 3 remains (which by the Rule is 2 /. 
becauſe the 47 is fo) 31. is 60s. and the 1 is 615. } of which is 15 4. 
and 1 5, remains or 12 d. and the 3 d. is 15 d. ; of which is 3d. and 
3d. remains, or 12 47. ; of which is 3 Farthings ; which 11/. 155. 
32 deducted from 2821. 79. 66: the-remainer is 270% 124 1. 
the Anſwer as by the Work in the Margent foregoing. 

And to make you fully underſtand the manner of working by the 
foregoing Rules, I will work one. achec/Example: which ſhalt likewiſe 


be one of the moſt difficult to perform. As, K 
What coſt 3765 Yards of Cloath at 13 per Yard. 
In this Example according to - 

Rule the 126, of 3765 is188L 3765 at 13d. 

51. of which is 15 J. and 81 — " il 
remains or 1605s, ( multiplying 2 6. 1 

the 8 by 20) to which 160 ad- 138:05:0 at 12 dl. 

ding the 5 . makes x65, l of 15.:43:9 at 1d. 

which 16 is 1 and 4 remains, 4:18:51 at rgr. 

of 45 is 3 (or 135.) and there — ͤͤ— 

reſts 9s. or 9d. for if you mul 207:17.:25at 13; 


tiply it by 12 and divide it again 
by 12 it will come to the ſame; . | 
And z of the 151. 135. 9d, is 31, 18s. 5; for 3 0f / is 31. 
and 31. remains or 605. and the 13 makes 73 5.'; of which is 18 
and 15. remains and the 9 & is 14; 9 d. or 21 d. in 27 is 54. and 
1d. or 4 Farthings remains, | of which is 1 Farthing, which 3 Num- 
bers added together, as in the Example before, the Summ is 207 J. 
175. 21 for Anſwer. | 
Schol. Now I think L underſtaud the Rule of Practice as you ſhall 
fee by this Example 


''T 2 : What 


nn 
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| What coſt 8769 at 4! per i. 
4 z of the given Number is=109 :12: 3 at 3% 
$ | W ot 1 of that goth 154: 16:10. . 
2 0 b of that half is=9: 02:8; at of, 


The Sum of all is the Aniwer=173:11: 00 at 44% 3 oy 
I fee you underftand theſe Rules, and Twill therefore ſhew 
5 work Queſtions of Simple Intereſt by Practice 
at any Rate per Cent. Regs a 


Rules for the ſpeedy work 
* miſſion to Factors, G 


I Bof the given Number. Vid. The ples ſol- 
17 lowing. n Exam 


8. | 
2 Take z; of the given Number. 
2; Take & of the given Number. 
: pre oo _ Bof the _ Number and: that oth. 
$3 ren Number t it down twice, 
45 the Summ is the Anſwer; 0 * 
5 [Take Z of the given Number. ; 
6 Take ; of the given Number and; that 2oth. 
7 Add 3 to x4 of the given Number. 
8 Multiply gz of the given Number by 4. 


Here follows IX Examples to the 9 Rules foregotag, 
Example 1. | f 
At 1 per Cent. what is 14173 2:04:93 


— —— — ——— 


*s Of the given Number is=14: 14:52. 


3 


44x * a 
"Pa > 2 6 
bag * * © 
3 * 5 . 
£ M _ 2 * 5 
— — — 1 
- = 
= 6.4 * * % 
— * =Y 
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Example * 


4. 4. 
At 4 = what is . 04:94. 


y of the given Number 139: 09: 231 


Example 3. , * 7 
At 2.4 per Cent. what b 147.3 :04:94 | 7 — 94 


z ol the given Number ig 36: 16: 6:74 


r ** 
At 3 per Cent. 1 04:93 
tin yh =: 14: 71 
— — — 


= 
At 4 er Cent. what 147,3 


4, 

3: 04: 
z of the given Number 25. $09: 33 
that again, add 29 : 09: 31. 


Summ, or Anſwer—z8: 1 18:7 


Example — | 
J 1, . 
At 5 per Cent, what is-149 3: 945094 


2 ＋— 49 


Z of the given Number .is=73 :13: 024. 


is 


SN; N * 3 - - : - = Ln 
* ; - a % 
A - «4 * * 
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* rr 9 _— — * 
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1 . op 
At 6 per Cant, what (8.1493 044 93 
1 of the given Number 4-73: 14 2622 
. 1 ; of that 20th is=14-:14-07 ! 


+ Summ, or Anſwer=88 :07:10; 


_ — 


Example 8. 
. 


At 7 per Cent. what is 147 = 04.09 


8 


zz of the given Number is 29: 9:03 
B of the given Number is=73: 13 :02 4 


| Summ, or Anfiver=103 :02 :06 ; 


—— — — —— — —— wàVSæä43 


| Example 9. 


a | SP” 6-6 
* At 8 per Cent. what is 2476-49. 


x of the given Number is 29: 9:03 
x — 4 = 04 
and the Product or Auſwer is=+127 : 19:02 


— — 


Scbol. I thank you, Sir, for theſe excellent Rules and Examples, 

whereby I perceive you haue done that in one Line which would re- 

ire near 20 to do it by the Common way of Multiplication and 

Maſt. This way is much ſhorter than any other, except by Deci- 

mals, which I hall not treat on at t, but proceed to ſhew 

you ſome other Rules relating to Merchants Bufineſs and then con- 
clude the Book with Alligation- and the Rules of Falſe Poſition. 
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NAP. XXV. 
Exchange of Com. 


Eder Sr mw Bl drown on the Golnthendess ts yay eh 

to anot on a 10 pay the 

tike VIlue to the firſt Merchant's Order, or —— r en fora 

Country; as if 4: at London has 10 . Sterling to pay „ 

he pays it to B. at Landes, for 'his Bill drawn on C. (FA Orreſ- 

—_ ) who is to pay the like value to D. -who is . Carreſpon- 
Et am. | | 

2. Now becauſe the value of Money differs in. the Courſe 

. 


| Eagliſh 
ſtance, would be valned'at 34 £. Flew | (onvetimacs xt 
32 or leſs; therefore is it prudence in — — 
make their Terms as well us they can, the Receiver for his Credit, 


Table fhrwing the value in Eoglith. Coin of all ſuch Riydien & 
ante thy Fan Gio of fd res dr 


Pence Sterling, 05 


Pound Flemiſh or Twenty Shillings, x hp" 

I Foun i a mh; 

each fix Stivers. 5 00: Iz ; 00. 
33%. 4 4. Flemiſh is — — _T o: 00 


1 Crown French, which contain 39 

Livers (or French Pounds) each Li . lll: 
20 Soulze,c. and each Soulze, & c. nne 
Shilling) 12 Deiniers. 

T Piece 


: 04: C6: 
: 047 06: 
: 04: 06: 
| 8 Peru : 04: 03: 
1 Alillree containing 1000 F OT” 
Rees is 5 06: os: 
0 Duecat De Banko= : 04: o: 


Schol.. Upon this Table, and Diſcourſe procending, I have Krere 
Queries/to:make which I am uoſatisfied in. As. 

.1 What do you mean by Sterling? 

Maſt; mean Engliſh Money of 11 J, 2 dw. fine, and it is called 
| ,_ becauſe ic was firſt Coin d in Elan of that Fineneſz by 
* Perſons ſent for from the Eafter 22 
| d III. in the 20th. Year of his Reign for that pur- 


t to the Lords of the 


Schol. T thank you ts Anka. — 
2. To let me know what Countries uſe the ſeveral forts of Coin in 
the Tables foregoing. 
Maf. I underſtand you, therefore obſerve, That | 
England Exchanges Pounds, — 1 and Pence Sterling. ſor 
Pounds, Shillings and Pence Flemiſh with Amfterdam, and Rotterdam 
n Holland, Antwerp in Brabant, and Hamburgb in Germany ; - 
Pence Sterling for Crowns with France. 
Pence for Pieces of Eight 44exico, with Legborn and Genoa in 
ray, and Cadiz, and Madrid in Spain. 
dhillings and Pence for Millrees with Liibon, and Oporto in For- 


2 Sterling for Ducats with the City of Yenice. 
Schol. 


"Exchange of Coty, _ 
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— CC 

Schol. And pray Sir, how ſhall I know how many pieces of the 
aforeſaid Engl! e — 4 I muſt give in Exchange for any Number of 
pieces of the Foreign Coin 7. 

Moſt. This depends on the "of Exchange, as I have ſhewed 
you before, and 2 — you have the Arithmetical Work, which 
1 hope you have not 6 

Schol. L remember ie tory well. But pray how ſhall I know when 
1 gain, and when 1_loſe by Exchange? 

Maſt. * then Jo had 300 Pound Sterling to pay at 
Antwerp: You payit at London to a Durch Merchant, agree- 
ing with him at the fame time how many Flemiſh Shillings and 
Pence ſhall be n 
Sterling of your 300 Pound; r 
your lefs than 33 Shillings 4 Pence for 20 Shillings 
Sterling, it rod i by the — . If he is to pay your 
Correſpondent more than 33s. 44d. for 20 Skill 


Hagel 
Lets SIE En 


den Lil gr yur Ew endl 6s wine he 


chant that paid the 500 J. here, will gin ſpp He of Ber 
Ai. 345. 6d. 8 yas Faroh ron we | 

to do that, I ſay if 20 Shillings at Tn mn 345. 6 d. at Au. 
werp, What ſhall 500 “ e 


every 20 
paid by jou, N b ee the . | 


+ g 


_—_ —— == — — 


BE) Tg We 


e da. 


I 


” Shel. 44's. 764, wo i 31 4 the Pur; dere 
fore I ſay, g 700 5 [om de maAe . 


MAL terfii 6 . ee what wil 0 Wir 


\ N 2 gpm 
Joo At 12 2 


L 25 at 15 
L 4: 3s. 4d: 


— PEE CO CO Ong 


J. 29 3 4 Auſwer by practice. 


ight you alſo have done the Queſtion of Exchange by. 
than by the Golden Rule as you did it. For: 


[. 500 


” 


— 


* 8 K - N 
; | 9 "oY [ 72 | 
0 2 —— 
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\ EX ange | rent 2 J 
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£405: 4 WM | 
300 at 34: 6 A 


— 


300 l at 20 5. 
330 L at 144 
i124, 105.at6d, 


1 862 10s. Anſwer 


Which is the Summ in Flemiſh Pounds to be upon the Bill. * 
And now you ſay the t that paid 50ol. got 291.3 5, 


d. Flemiſh, how many Pounds Sterling, is that ? 
9 Schol. That I can find by this Rule. 

If 335. 4 d. Flemiſh require 20 s. Sterling, what will 29 . 3 5, 
4 d. Flemiſh require ? 

Maſt. It is true, you may do it that way; but you may do it 
much ſooner by conſidering that 5 Nobles Flemiſh is 3 Nobies Ster- 
ling; therefore Multiply by 3, and Divide by 5 thus: 


Muttiphy{ 29 $7, C10 


— —— 


Product J. 8: 10: © 
Of which product; is = 27 : 06: o Sterl. Anſwer. 


Schol. Sir I thank you, I find the Rules of Practice are of admi- 
rable uſe, not only in caſting up the value of Merchandize, and In- 
tereſt of Money, but alſo in caſting up Bills of Exchange, and Re- 
ducing of Foreign Coin to Engliſh and the contrary. 
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Concerning Barter, or Exchange of one ſort of Mer. 
chandize for another. 


1 


Naß. TH Rule of Barter ſheuws how much of apy one. com- 
Defnition. modity at a certain price may be given for another com- 
modity at another price. 
Schol Pray give me a Rule and an Example or two to explain it, 
which 1 doubt not but will enable me to underſtand this. | 


Suki 1, 


Two Merchants, willing to Exchange, Merchandize, the one 
hath 24 broad Cloaths at 10 J. 105. the Piece, the other hath Mace 
at 12 Shillings the Pound. The queſtion is, how many pounds 
of Mace he ought to give for. the others Cloath, to fave himſelf 
harmleſs and be no loſer. 

Rule, Seek firſt by the Rule of Three, or Practice, what the 24 
Cloaths.caſt at 10 J. 105. the Piece, and you ſhall find 252 pound: 
Then to me hy of Mace, &y by the Rub of Three, if 12 5. 

yone pound, what ſhall 252 nes me? Work, and you ſhall. 
find 420 pound of Mace: And ſo many pound ought he to give for 
the other Merchants Cloaths, 


The Proof, or ©xeftion II. 


Two Barter. The one hath 420 pounds of Mace, at 12 7. the 
pound, to barter or exchange for broad Cloath, at 10 Pounds 10 
Shillings the Piece, The Queſtion is, how. many broad Cloaths he 
ought to have for all. his Mace. 

Anſwer, Firſt find the value of 420:at 12 Shillings, which is 5040 . 
Shillings, Then ſay again, if 10 3 Pounds give one Cloath, what 
ſhall 5040 Shillings give? Work, and you ſhall find 24 Cloaths, your 


VWeeſtion. 
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Two Exchange Merchandize. The one Pepper at two Shil- 
Hags four Pence the Pound, to fell for ready Money ; but in barter 
he will have no leſs than three Shillings the pound, And the other 
hath Holland at five Shillings fix pene& the Ell ready Money. The 

veſtion is. at Ry ke ought to deliver the El in the barter to 
ve himſelf harmle | Ti 

Rule, Say by the Rule of Three direct, if 23 ready Money give 3 
Shillipgs in barter, what ſhall | 53 3 give in barter ? You ſhall fad 78 
Shillings, and at that price ought the ſecond. Merchant to fell his 
Holland in barter, that the firſt may not over · reach him. 


5 The Proof, or @zeftion VvV 
Two tiarter. The one hath Holland at 55. 6 Pence the EV, to 
fell for ready Money; and in barter he will have 9 „ Shillings. The 
other hath Pepper at 2 Shillings 4 Pence the pound, to fell for ready 
Money. The queſtion is now, how he ought to ſell in barter, to 
make his gain proportionable,? 61.8 
Rule, Say by the Rule of Three direct, if 5:4 ready Money give 
7 u Shillings in barter; what ought: 2 to rake in barter? Multiply 
and divide, and you ſhall find 3 Shillings, your deſire. 


Lueftion V. 
Two barter.” The one hath Cloath of Arras at 30 s. the Ell 


ready Money, but in barter he will have 34;s. And the other hath - 


white Wines which he delivered ig barter for 16/pounds the 
Tun. The queſtion is now; what his Wines coſt the Tun in ready 
Money. | | 

Anſwer, Say by the Rule of Three direct, If 35, ;- in bar- 
ter, give but 30 Shillings ready Money, what does 16 in 
berter require ready Money? Work, and you ſhall find 13 Pound 
10 Shillings 7 5. And fo much coſt his Wines per Tun ready 
Money. 


Tie Proof,” or Luoſtion Vl. 

Two barter Merchandize. The one hath white Wines at 1 3 Pounds 
10 5.3? 5. the Tun to ſell for-ready Maney; but in barter he deliver- 
ed it for 16. The other, to make his bargain as good, delivereth - 
Arras at 353 5. the Ell. The queſtion is now, what an Ell of bis 
Arras coſt in ready Maney. Anſwer, . 


—— Say by TE Rule of Three direct, If 16 ; Poonds in bar- 
ol oa. 13 Pounds 10 7 Shillings in ready Money, what ſhall 355 

nns! Work, dl Ur find zo nn 
go many : 


Two barter. eee t ee the Peng, 
Money; but in barter he will have 18 Pounds: and yet he will have 
— Money. And the — hath 

ready Money Me 1 


Rule, For the working of this. queſtion , an Auch like, you 
muſt underſtand, if the 1 his 2 . uire to have 
alſo fone Portion in ready „ 65533, Oc. ll you firſt 
rebate the demanded part, whatſoever it 2 and 
alſo from the juſt price. And thoſe two numbers that ſhall remain 
aſter the gubſtraction is made, ſhall be the two firſt numbers in the 
Rule of Three. N price of the ſame Merchandize ſhall 
de the third number; which by the operation of the Rule of Three 
11 — how, and at what price you ſhall 
over-rate that your Merchandize, to ſave your felt harmleſs, and make 
the barter equal. 


. Example. 

Take the; fof cighteen) which is the over-price of his Cloath, 
1 which 4 of eighteen Is ſix, which you muſt ſubſtract from 18, there 
reſt 42. alſo aden it from x4, wb ich is the juſt price of the 
Cloathy, and there remaineth 8, h 8 and tz are the two firſt 
numbers in the Rule of Three, Then take eight Groats, or 2} s. 
— — Then fay by the Nule of Three direct, if 

gut pounds give 12 pounds, what _ 23 72 Multiply and 
2 and you ſhall: find 4 Shillings. A r ch ſhall the ſe- 
cond Merchant fel} bis Ginger, . in barter, to bak 
lance the others demands. 


The Proof, or ion VIII. 

This barter. The one hath fine Kerſeys, at 14 Pounds the Piece 
ready dut in barter he will have 18 Pounds: and yet he will 
bave the; part 


| of his over · price in ready Money. And the other hath 
Ginger, which he haping diſcretion * to make the gt. 
„ ivered 


- 
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Ney. 0 07 160 Pet 1h of 
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C. VT $i 0 $4 q vic oa 
"7 Sugar at 30. per Hundred, and 
| 9764 Cotton, at 15 per pound Nett 
but in barter he wall hen per Cent." advance s Theſe he is willing 
= barter with RO C40 $57 yr te follo we 
ü e a EE nba 3 
Beef at 25: o Barrel, 


and Cheeſe at &: 3 n 
Je e ee 
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pound, . make at Lions 100 pound, ſo that 1 pound j maketh at Lions. |} 
but one pound ON; * f N 
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At: Damtzick the Rule is, that whoſoever buyeth any 
there, buyeth mY the 1 is 310 ll. 2 | 
make a Shi „ aud the containeth 16 pound, which 
Ship- of Dantzick maketh at Antwerp 2663li. Their 1001L 
heir other common meaſures are Els, whereof: 100 maketh at 


maketh at London 86, &c. 
London 72 4, and at Aptwerp 1204 Ells. 


v * Thaboaſe: 
At Tiloaſe 6 Cubes of Wood make a Charge; two Ciſterms of 
—  Corn-meaſure and all kinds of Grain make a the Ciſtern - 


. heth 160 ll weight of that place. Their 180 in weightinaketh. 
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5 Genog.; 
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Concerning Allowance for Tare, Trett, &c. 


Quantity of a Comme briefeft way by 
Schol. Sir, I thank you for your king See 
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e ee d Qoath at 7 quarters 
Gown, 1 Nay nds throughore with 

each Skin, — — is now, how many 
to have. 


Seek firſt the numbef of Yards ſquare that his Cloath 
* o do, 3. his length, by 1; bisbreadth, 


find 61 Lr : then fay by the Rule of Three, 
uare gire * bat 


Thall 64? Work, eo you ſha 
Fo NES aol which is 24 foot and 3 


of Ceit 
; Ioches : the Plaiſterer is to be 
yoop! the pard ate: the queſtion is how many 3 
net 
* Aaſwer. Multiply 4 by, the breadth, chat is, 241 
by 7.5 foot, and e 62; N foot ſquare, which 74 ou 
ſhall 23 9. (for — many . 1 a yard ſquare) and you ſhall 


ſbot "1d 7 of a foot, and ſo many yards do this 
Ceiling contain. 


— 7 have 6 kad Flemmiſh of Arrds work, at two-Ells 


Anſwer. For 25 — as — Eli © hos are ena five Ells Flem- 
miſb, therefore put three Ells hand imp his ſquare, in 15ultiply+ 


ing three by it ß when maketh nine. Likewiſe multiply the 
1 Ell, 1 which is ve quarters every Way into it ſelf, and you 
d *. e 342 which is the length of the piece, 

by 
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by 3, aiico is rhe lcondil, and thereof cometh 6g, then io 

Rule of Three, — — — meaſure, 
be worth nine Ells 2 4 of Flem- 
2 meaſure ? ply — vide, 2 find 246 Ells 


Engi! 

Fil ame b af wreught by the Reverſe Rule of Three, in ſeek- 
ing the ſquare Quarters contatned in two mmi Ellis (which 
are 18) and alſo in the ſquares contained in the Engliſ Ell 
(which are og 2:4 che Ace of Three IF r8 
quarters require 3 what ſhalt 25 quarters give 2 Multiply 
and ae ee Rule K 0 fe Three Reverſe, and you (hall ind as 
fore 246 1 Elb Englifh. 

7. At three Shillings four Pence the Flemiſh Ell, what is. the 
re N 

y, if chree quarters give 334. what giveth five quarters 2 
Malay and or way md Si find by «1d 84 TREE 

8. Maff. At 84. 4 mmi quare, W t 
Ell — aſter that rate? ul. 

Schol. wary 2 to the, reaſan'of the laſt Queſtion, I confider 
a_ ſquare is equal to nine quarters of a Yard Exlib, 
Engli þ £0 ures qa eee There- 

if 9 qu as what 25 quar- 
— 1 23 os. And fs with: Engliſh 

9. At 6. 8 d. the Ell wie toll u pier of Cloath cut 
that is 5.3 Ells long, pry ome broad? 

Anſwer. y the breadth K length, and you ſhall find 
the Produci Juarez which N 3 and you ſhall find 
wear gry tn byes woke age and 

ro. A » t3; 25 
yards, at 64. the yard, and was 4 75 Shilling ER 
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is now; what "he Creditor? Work and 


you ſhall find he owerh the Mercer $1, 11. 
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M Metthant' doth owe a china of t Money whereof the 
1 An ris to be paid at (ix Months, and the } at Months, 
and the reſt ar @ Year. If he would pay all at one payment, the 


jon what. time ght to be given him? | 
725 . Alen Sue e the Summ, for you dal un- 
derten the Rale f 8 and. giveth a true 'folution to what 


on ſoever ftial} he propoſed ; But now for order ſake in 1 

in the Sew to de 60-pounds whereupon the manner of 
th Ark u c ind Nr the Money by the 
time, as in company, , Then 20 being the fitſt | payment and 4 pf 
of bv, which 3 multiplied in broken numbers 


2 Months. 


z b 
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in whole numbers, as appearerh by the Ex- 4 Months, 

ample in the Operation, maketh two Months: 7 F 

next 30, which is the; mulciplied thy les ter 1-1-4: ory FIL Months; 

8; yields 4, Months, then the reſt "2 

10 J. muſt needs be abbreviated into 8 proportion ir beareth to 66, 

wh is 5, which 4 multiplied by his time 12 Monthsy, produceth 

* ald maketh two Months. All which added together, as appear. 

eth in the Operation, maketh 8 Motiths, which'is the juft' time thut 

alf thoſe payments ought to be pa once. | 
But Que idns bf this nature nay wh he's be dune by muliphing the 

ar Summs bythe any Ko 10 De pald at,” and Dividing. 

the Summ of he Br otal Debt, and the Quotient is. . 


A Merchant — 800 J which he is to pay thus: 
kor! 133: 6: 8 ready Money 
I or . 200: at 2 Months 
Lor l. 400 at 4 Months, and the reſt 
which is J. 66: 13: 4 at 12 Months : 
The Queſtion is, when one payment. muſt be made to ſatisfie the 
whole Debt 2 aff 
. 


; » 5 ”" I? X | oY 
"See. the work according to the Rule abare. 
10 34: 0 108 1 * 
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I underſtand what you have ſaid, pas. Queſtion: 
A Merchant is to pay 1200 lat g * vis. 
| 400 J. at 2 Weeks 


660; at y'Months, und 
„ e 5 Months: . e yhen ee 
n be e . to} 1 


1228 tor Are) | wk 17% 
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[9-4 Months 2400 
— 255 5 — 1000 


N e eee, ] * 5 


'G Quotient, or Anſwer. 


And having performed the * I find the whole Summ ought 

to be paid at the end of 3 Months. 
Moſt. Lam glad to ſee you underſtand chi Re fo well We will 
now proceed to Examples of a different nature: 
I lent my Friend 326 pounds for's; Months without Intereſt, 
upon condition to have the ſike courteſio again when I needed. But 
when I came to borrow, he ceuld ſpare me but 149 J. 85. 4d. The 
Z 2 Queſtion 


- 


Queſtion is, how long 1 TI o bac e Ur wer to 
* Friend — 

. © Nule of Three, if 26 pounds give 
2 ti 


2 Ar iply and Divide, 
and you ſhall find twelve in e 
his Money. 8 


sul N . The Proof. 


© A Third: Pariety, 


I lent my Friend 149] 85. 41. fot 12 Months, to have the like 

again when I need. And coming to borrow of him, he 

very courteouſly lent me 326 pounds (for that he could then ſpare 

7 ſame.) The Queſtion is none, | how long T. oughe to haye the uſe 
it ? 

. Anſwer. Say by the Rule of Three Reverſe, if 1494 pounds give 

12 — what ſhall dee aer Multiply and Divide, and 

you ſhall find that at 57 it again. 


I Lent my Friend 326 pon for 5; Months, The Queſtion - 
is, how man ec he dught to lend me for 12 Months to re- 
compence thiꝭ Rind us. 

Sebol. I Work by the Rule gf Three Reverſe, as you haye done, 
and you will find J. 149: 08 :. 04. 

Again, I lent my Friend 430 pounds, to receive for-the Intereſt 
thereof after the rate of 8 ans in the 100 for 12 Months, The 
Queſtion is, how long time Friend - ought to have the Ute 
_ that-it may be returned w ith 8 pounds 12 Shillings gain? 


* ; Lou 
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BY Bl. NR 2 * 
Otherwiſe at one working by the 3 Proportion, in 
i 100 J. 1 ri Menthy 60 e much tinje" ſhell 
430 l. be 4 gaining of: 8 L 42-4? Mul 
1-4 4 your Dividend; end the 
* Diviſor, and then Divide, and 
— jſt tiene that wy fend obi to ul 
+ 14 an 


' The prof of the tf. 


How much Money Money ought « Merchane to deliver after 1 it/the 
100 for twelve Months, in three Months he may gain 8 pounds 
twelve Shillings? 

Anſwer.” You may, if you pleaſe, work it by the Golden Rule of 
Three at twice : firſt Bing, if three Months give | pou, what 
rz Months? You ſhqll find 34 Then ſay again, 
of 100 pounds, what ſhall come of 34 pounds 8 ſhi 
Work, and you ſhall find the Anſwer to the Queſtion, wh b4z9 
pound, and fo ouglit the Merchant to deliver. Ns! 

But moſt briefly it is anſwered by the Reverſe Rule of five Numbers, 
where I argue thus, ſaying, if 100 pounds be 12 Months in gaining 
of 8-pound, then but for three Months term only to take + 27 Ih ; 
12.5, mult needs be a greater Summ: I. Ae. I. Mo. 
to work. it; ſet your numbers thus : - 100 12 8 3 65 
multiphj ing the firſt into the ſecond third for your Dividend, and 
the third and fourth for you Diviſor: then divide, and you ſhall find. 
as before 439.pounds, the true ſolution to your queſtion. . 
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Mat. Well, I ſee you have rightly applied the Rules, fo that I 


— inſtruct you any farther in that, but ſhall paſs forward to 
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$33833883838833983883333338338838388000. 


| The 10 f the foregoing Table. 


Admit a Factor _ ſold Goods for his Employer, amounting to 
J. $769: 17 07; the is what gs Commiſſion or Employ- 


ment comes to at Fable 1 pereci 


Sebol. By your I I | 
That * $5900, SOD N ö 1 ©0 0 
790. 5 \ To me? 17 10 9 
NA 60 — — 11 o 


5 — —— | 0.04.06; 


0: 105, Or 11 o 0 o 
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Summ J 144 04 114 


Here I find that the Anſwer is the ſame as in the Example before 


the Table. 


Mot. You have done right. bor ſuppoſe you. here to find the 
e "32 0 
Scbet. n of 5 per Cen. 
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a; 
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wy Anſwer = l. 1030 05 oo 4; 
Maſt. Again; admit I would know, the Commiſſion of 1506 at 


Summ ==. 45.0 
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General Rule. 
are propoſed" to be & them | coder 
one over IIS wenn i iq | 
. e a Br nyo „ at 
draught heof your Fen — mort be Ne 
leſſer than the common n 
greater (for two grenter or to be linked toge-- 


ther) and the-reſÞn'i8this, that one greater and one ſmaller, may. 
be ſomixed, — na may — number very 
_ hs two les cam never ro Sura t ay th mean 

ing taken orderly : no more 
— ions: Dae e 
| hereafter. EE 


them, then matk . 
than the mean or eommon number, and that difference ſet a 


greater numberk, wide linked . thoſe ſmaller on the right 


likewiſe the exceſs of the greater numbers above the 


mean, you hell et efere the leſſer numbers which be combined 
with them. ; 


Then 


— — 


— — — 


— 


The Rule of Alligation. * 
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Then muſt you (by Addition) 
Sume, which ſhatt be the firſt number in the Golden Ruſe, and the 
cond number muſt be the whole maſs that ye will have of all thoſe 

ieutars: the third Summ mu de each differenee by it ſelf, and 
— ſhall be four} the fourth number, decłrring the pro- 
Kran tamples 
will make it plain 


Gallon; another of 8 pence, 


bring all theſe differences imo ” 


* 
There are ſuuy Orts of Wine, of veral prices, one uf 6 1 4 Oueſt 
e ied ef p14 ack; d the fortrth of men 


of 16 pence the Gaſton, of all theſe Wines I have a mixture T ine. 


made to the Somm of 30 Gallons, that Þ the price of tach Gallon 
may be 9 pence,” Now I demand how mich mult be taker of erety 
1 k the firff Example, cher! 

Scbot you to Work the mple; t oh. 
ſerve the applying of it to the Rule: them I hope 1 fall be 45 . not 
only to do the like, but alfo toi ſee the reafon in the order of the 


Work. 
Moſt: Mind den the placing of every kind of number in k. 


. 25 Gallons. of 64. 
vof 84% 
44 of 11.9. .. 
121 of 15 d. 


29965 © TR 
vw r* vw G6 


E. Samm- 44. 


Here (you ſee) I have ſet down the ſeveral prices, which are 6, 8. 
11, 15, and have linked totzether G with 15, and 8 with 11. The 
mein price 9, I have ſet} an the left ſide, and the difference be- 
tween it, and every partiqular price I have ſet on the right hand, 
not againſt the Summ (whoſe differencs it is) but againſt the Summ 
that it is coupled or linked withall, ſo the difference between 15 and 
9, is 6, which 1 have ſer, not againſt 15 but 6, that is linked with 
15, and the difference between 6 and 9 (chat is 1 I have ſet againſt 
r* So: likewiſe the! differerice' dee and 9, if Far 1 
hate ſedaga inſt 2: und he dHereHνε˖ He NCH Fand ( 2) 
bdavyoceregaiolts. Tarn l ua dro Sur alder 
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Queſt ien. 


make 50, 
— EE an] eo 
ce. nog y Rule, find 
the number of Gallons that ſhall ll; he coken of 47 
And (if you pleaſe to examine the 
four Summs , and they will mgke 30, 
I Nr as by Chis Example yon tiny 
ve how the Prices do agree-do thi 
. — n 0 
make 450: then keep that Summ by it 85 
— multiply every ſeveral Summ of Gal 
dd, oe yon ba TOA 
which you have 
G gre with, As- here. 25 is the 
Gallons, of 6 pence 
150, which jou 


then 2 

| ſet Ton bar 2 

ht py ee NT ted by 15 
in 43 multi 11, doth 
1 Aud lan of all 123 m . by 15, maketh 1! 

ms fx hrs = [tmp ar tg Be, as in the 
ple annexed you may ſee: wherefore 2 
with the former Summ of go, multi by 9, I may 
juſtly affirm this Wark to be well done. 


And now 90 fever hes. you cas tho the tths; I 
Queſtion, 9 to uſe ſone other of combining 
or li nh oy 

Schol. 
and.6 with. — 


with your favour, eee $4 157 
then the form will be as followeth. 


—n —— ——ʒ— — —ͤ—e— — 


— 


* 
mer Work. And bereappeareth no firange but 
that now I have 85 Gallons of 6 pence, a Sew 30 
ol $ pence: and 12 Gallons and J of 11 and ſo 200 
— 4 Gallons und g; of 15 pence: fo that multi- 1393 
ying 87 * it maketh 30, and then 25 multiplied 621 
8, 200: likewiſe 122 —— by 11 gives —— 
1377: and 41 multiply'd by 15, maketh 624, which 4 450 
Summs added into one, will in the total 450, which 
agreeth with the multi of 50 (being the total Summ of 
Gallons) by g the or mean ICI OS 
| . Secing you conceive this work ſo well, I will propound ano- 
ther Exzmple unto you of more variety in the Alligations or Com- 
* binings, s thus: © | 


Schol. That I ſhall try thus. | | 
Firſt, I ſet down thoſe 6 r and at the left-hand I ſet 


the common price five Shillings. 
2 with 6, and 3 with 8 : as- in the Example following. 


: I 5| 
2 I 
3 5 
, 3 3 
8 2 
nh 
Total 18 


I had deſigned to have combined in more variety: 
* our own work firſt, 9 — 
in combination ſhall : 
Schol. Then to continue as 1 „I ſeek the difference between 
and 5, (which is 4) and that I ſet againſt xo, then 1 
1 | : AN 5 


% 


hen 1 link them thus, 1 with 10, 


s 4 
* þ 
„ » 
TY 
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ITT 5 


of 6 Shore g, 
n 


x all the differen- 
for my firſt Num 
thoſe works, that of 


take 833 pound, ol r 16 ; pound, Pepper 30 
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al hereof, I multiply every 8 
RO, as 83/4 which is the = 4; 


Dee 3. Wh. 8. fhctr 150 


300 
t inger, © 1 2663 
"Alla jos 5 5 — 9 
the. to- $i 


0 will —.— by the 
8 by the common price 5, where- 


De , il ke the Alligation to prove your cunpin 
X vhs you (hell woe thik Jors fulf preſhs 
too — by po the differences, by this Example you 
may ſee, Fee. have A 1 with 6 and 8; 2 with 8 and 10, 


3 with 10. 
Then I fay, 

The difference between, 5, the mean price, and 1 is 4, which I 
put againſt 6 and 8, becauſe i in combined with them. 

Alſo the Difference between z the mean price, and 2 is 3, which 
I put againſt 8 and 10, 2 being combined therewith. 

Then the Difference between 5 and 3 is 2, which I put againſt 10, 
2 being joined therewith. 


Then. the Diff 4 1 5 and 6 is 1, which L put againſt 1, 


o the erence . 5 and 8 is, % W I, hays. put a- 
ing combined a wh — 


| ? Lak RD ence; between 5 and 10 .f. which I put a. 
A and” z, 10 being combined therewith, * 
So 


fore it a 


$, 


— a * 4 9 n 2 "k Jo 
2 | * = . = 
p 
52 , - 
= 
f ; 
„ — ̃ of — 
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Soo the ſereral Differences, dee ud #-aai wy ys; os 9 
ot Summ is 4, 8, 5, 4, 88 7 
the ſeveral Quantities Spices is 212 a you 

lowing Proportions. 

| 5 
12 
EI 
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—ů—ů— kind of Spices 


Thaw 
to ph 399 Þ Sf JO this is the 
Analogy. - 3 12 7 5 * 
3% $300:: 4. 36:4 Almonds, 
33. 300::8, 72 Ginger. 
33- 399: : 5. 45 Pepper. 
33. 399: :4 36 1 loves. 
33 300: : 7. 63 x Nutmegs. 
33: 300: :5- 45r{ Saffron. 
3 ..>5 300 Summ for Proof. 


Schol. But if it pleaſe you, let me ſee all the Variations of this 
Queſtion, before you go it, for I think I could vary it two 
or three ways more. 

. Tum coqtent to ſee'y inaks two or e Varladons: but 
all the Variations: for it may be 
vr them would not well ſerve 


Schol. I thought it im to make ſo many Variations. 
Marvel not ſor 1 of this Rule, — 
be varied above 1909 ways; uld have you forget ſuch 
raſies till a time I now 85 forward uch Rom 


Scbol. So will. TY in which as the Com- 
binations are ſev A. r, that the Differences . 


by which the Proportion bf everahkind is taken are alſo ſeveral. 
And jet I ſee in t cre firſt ne or a. and in the one 


: 
»* way aA —f rnd, 


10 10 


18 Total- 18 


Total- 18 


8 —+3 7 
W m_— $43,2 9 


Total= 42 Total==4o . 


other foregoing, the Total Summ of the differences to be alike, that 
is to ſay; 18, whereby I petceive that the variety of their mixture 
doth depend on the vatiety of their differences ſeveral, and not of the 
variety of their Total Summ | | 
Maft. In that you fay right. And ſeeing you conceive it ſo well, 
I will make an end of this Rule, only exhi ting to you one Queſtion 
or two of the mixture of Metals, that by it you may compoſe others 
and exerciſe your ſelf therein alſo, becauſe the uſe of it ſerveth often 
in buſineſs of charge, not ſo much for Goldſmiths, as of Coinage. 
I demand of you this queſtion therefore ; If a Mint-maſter have Gold 
of 21 Caretts fine, and ſome of 23 Carects, ſome of 24: Again, 
ſome 15, ſome 16, and ſome of 18 Carects, and would mix them, ſo 
that he might have 100 Ounces of 20 Carects: How much muſt 
he take of each ſort ? 
Sthel. Fo know that, I anſwer thus: 


us As 20. 100 ::. 2. 10 
(16 f 20, 100:: 3. IF 
10418 20. 100 :: 4. 20 


20, I100:! 5. 25 
20. 100;: 4. 20 
20, 100:: 2. 10 


» þ aw vo 


p 65 


24 


You ha ch 
„ 45 


me ſee y of this laſt work. 20 

Schal. for the one part | add | = 
all the particular Summs, as they appear the 20 
_ . they quke 100, 10 


. know that the Summs are — 
rl exhibited, bur for the further trial of 
1 Mulciply firſt 20, which is the common or mean Summ of the 


Carects by ind, which is the Summ of the 150 
whole Maſs, which 1 would have, and it maketh 240 
2000. Then l every particular Summ 160 
by the Carefts it doth contain, as 10 by 15, 5$0 
and that maketh 150. 12 

Likewiſe I Multiply 15 by 16, and it yield: 240 


eth 240: So 20 by 18, maketh 360. And 25 — 
by 21, yicldeth 550: likewiſe 20 by 2 ns 
pl by ee — 


duceth and laſt of all, 10 Multi 
which amms all put together make 2000, w dot wer 
with the like Summ before, wherefore I may conclude, | 
the work is right. And now (if it pleaſe you) 1 would endeavour 
to ſhew ſome varieties of this Queſtion, 

Adaſt. Let me ſee them, 
Sabal. Here be 3 varieties more. 
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Summ 36 


And now I preſume I have done with the Rule of 9 

Moſt. There is another Mad of Alligation, for as this is called 

Alligation Alternate, or Alterable: fo is this other properly called 

Mligation Alligation Medial (or mean) becauſe this fhews,-when divers ſimples 

Medial. of different prices are mixt together, what any part of that Com- 
pound is wortn. + C1 


7” 
A Coal-merchant has 4 ſorts of Coals of different. prices, viz. 
| 13 Chaldron of 253 6 JI 
a 2 


2338— 23 | 

34 — — —of 27 

46-———— of 29 and he mixes them toge- 
Wen os þ — ther; the Queſtion is what 
122 RS a Chaldron of that mixture 


| TS, is worth? 
Rule. ] As the Total quantity is to the Total value. 
So is any particular uy to the value of that Quantity, 
So- that the value of the Coals, at the prizes above being /. 166: 
1: oo, The price of x Chaldron, is J. 1: 7 3: 175, for 
+ Af122. 166: 11 00:24» 1: 7: 3: 1212. CHAP: 
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C H A P. Xx. 
The, Rule of Falſe Poſtian. 


Zeſt. OW I will briefly teach you the Rule of Falſe Po- 

ſition, which beareth this name, not ſor that it 
teacheth any fraud or falſhood, but for that by falſe numbers taken 
at all adventures, it teacheth how to find thoſe true Numders you 


ſeek for. 

Sbol. So might any other Rule be called the Rule of Falſchood; 
for 1 work by wrong Numbers, and by them find out the right 
Numbers: as in the Rule of Alligation, the Rule df llowihip, and 
the Golden Rule. 

In the Golden Rule, the Rule of Fellowſhip, and the Rule 
of Alligation, although the Numbers that you work by, be not the 
true Numbers that you ſeek for, yet are they Numbers in juſt Pro- 
portion, and are found by orderly. work, wherens in this Rule the 
Numbers are not taken in any Proportion, nor _ by orderly 
working, but taken at all adventures.” ,': 

And therefore, I ſometimes being merry with ine Friends, and 
ralkking of ſuch Queſtions, do call unto them ſuch Children or Idiots; 

as-happenedto be in the place, and ſo take their Anſwer, declaring 
that I would make them folve thoſe Queſtions;that ſeemed ſo doubefol. 

„Hud indeed 1 did anſwer to the Queſtion, and work the Trial there- 
of ulld by thoſe anſwers which they happened by chance to make: 


which Numbers ſeeing they be taken as manifeſt falſe, therefore is 


this Rule called the Rule of falſe Poſition, or for brieftie(s,” The 
Rule of Falſhood: which Rule take as followeth. , 


When any queſtion is propoſed appertaining to this Rule; firit Rule. 


in any number that you liſt, which-you-maſt-name the firſt po- 
fidd,. and then work with it 28 the queſtion —7— and if jou 
have miſſed, then is the laſt Number of that work eitlar too great or 
too lixtle: and how much it is ſo you ſhall note, -as hereafter ſhall be 
tau ht you, and you ſhall call it the'firſt Error. 
| begin again, and take another number, which ſhall be called 
the ſecond polition, and work by the queſſion: if you have miſſed + 
gun, note the excels. or default as it is, and call that the ſecond 


Error: . 


Error. Then — See the firſt 55 by the ſecond Er- 
ror, and again, the ſecond poſition by the firſt Error, and note their 
products ſeverally: Then obſerye whither the two Errors were both 
alike, that is to ſay, both too much, or both too little : or whether 
they be unlike, that is, the one tao much, and the other too little: 
for if they be like, then you maſt ſubſtract the one product from the 
other (I mean the leſſer from the greater) and the remainer ſhall be 
your dividend :-ſo mult you take the leſſer Error out o the greater, 
and the refidue ſhall be the Diviſor. Now divide the dividend by 
that Diviſor, and the Quotient will ſhew you the true number that 
you ſeek for--. - 

But if the errors be unlike, then you muſt add both thoſe producta 
which you noted together, and take that whole number for the divi- 


dend, Ind add both errors , and that Summ ſhell be the 
Diriſor, and the Quotient! of that Diviſion ſhall give you the true 
number that the Queſtion requireth. 


Kbol. This Rule feemeth ſa unlike any other, that without ſome 
i — — it. oh 
ueſtion M wi ore propoſe eyeral Queſtions * 
72 for the better underſtanding of the work hereof; and for the fel 
rhe rt take this. A Maſon was baund to build a Wall in 40 Days, and it 
Example. was 2 ſo with him, —.— _ tet be 
fhould have for his wages 2 I , and every 
he wrought not, be ſhould be amerced 2 Shillings 
when the Wall was made, and the reckoning taken of the 
he wrought, and of the other that be wrought not, 
clesr but 5 Shilling 3 Pence for the Work. Now 
many. Days he did work of thoſe 40, and how many he did not 
I 


work, 4 

Schol. I pray you expreſs the order of the work, that I may by 
_ Imitation, and by comparing, it with the Rule, be able again to do 
- the like. 

Maſt. This order ſhall you. keep, in the work of this Rule: farſt 
take ſome Number (as you lift); at adventure; as for Example, I ſay, 
he played 12 Days, and wrought: 28 Days. Now caſt you the wages 
of every day and fee whether it will agree with the Summ of 5 Shil- 
lings 5 Pence to be coming to him. 
© - &bal, The'2$ Days be wrenght after a Pence the Day, 
Jew yu Pence : _ ta c he wrought, not, at 30 
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Pence each Day, doth amount to 346 Pence, which if I abate out 
of Joe Pence, there reſieth 340 : but you fay he had not ſo much. 
He had-but 64 Pence, and by t he ſhould 
have : therefore is this Summ too much by 295, which Summ 
I mult ſet down as you ſee here, where firſt 1 havg made a croſs, and 


Firſt Suppoſitioa 12 16 Second Suppofition 


Firſt Error 295} $5 f Second Error 


at the upper corner to the left hand I have ſet the firſt poſition 12: 
and at the other corner under it I have ſet 275 which is the firſt 
error, with this Figure f, which betokeneth tov much, as this line 
without a croſs line betokeneth too little. 

On the right hand of the croſs I have left two like rooms for the 
ſecond poſition and its error. Therefore to proſecute the work, I 
ſuppoſe he played 16 days, and wrought 24. 

Scbol. I was a while in doubt why you named the days of his 
working, ſeeing they be not ſet in the figure : and I could not imagin 
how you knew them, or whether you did only ſi them at all 
adventures, as you did the days that he * now I gather, 
that ſeeing 40 days is the whole time limited, then the days that he 
* being mentioned, the reſt of 40 muſt needs be the days that 

wrought, and therefore 28 followed 12 of neceſfity, and 24 fol- 
loweth 16 alſo of neceſſity, but yet I ſcarce perceive why you. ſet 
not in the Figures as well 28 as 22. 

Maft. It matters not which of them I take, ſo that in the ſecond 
poſition I. take the numbers of the ſame nature that is here both of 
ern days,or both of idle,but now examin you this ſecond poſition. 

Schol. If he played 16 days, 16 times 30 pence, will be 
found 480 pence, and for 24 days that he wrought, every day 
yielding 25 pence, the Total is 600 pence: ſo that abating 480 
out of 600, there reſteth 120, and as you ſay, it 12 16 
ſhould be but 65: therefore it is too much by 35: 
that muſt be ſet on the right hand of the Figure, at * 
— — under the 16, which is the ſecond 27351 557 

ion, thus. | 

And as I gather by your words, it were all one if L did ſet 28 in- 
ſtead of 12, and: 24 inſtead of 16, l 8 

Maſt. 
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-:: 44.55 it ivere:/ But this obſerve, that of what nature focver 
the two palitions be, of the ſame nature is the Quotient. Therefore 
when the poſitions in this queſtion are 12 and 16, which both being 
numbers of the playing days, the quotient ſhall declare the true num- 
ber of playing day: whereas if the poſitions had been 28 und 24, 
which are ſuppoſed to be the working days, then would the Quotient 
have declurad: the true number of working days, and not of playing 
days, as it will do now. And therefore to continue the work of this 
queſtion, and to find the true number of playing days, I muſt multi. 
ply croſs-wiſe the firſt poſition by 55, that is the ſecond error, and 
the product will be 660. Then 1 multiply 275 by 16, and it pro- 
duceth 440. Now becauſe the errors are alike, that is to ſuy, both 
too much, I muſt ſubſtract 660 out of 4400, and ſo remaineth 3740, 
which is the dividend: ' Again, I muſt ſubſtract the leſſer error 55 our 
of 275, that is the greater error, and there will remain 22> which 
will be the diviſor : then dividing 3749 by 220, the quotient will 
be 19. Wherefore T ſay, that 17 is the true number of days that 
the Maſon played: and then it followeth that he wrought 23 days: 
and ſo is the queſtion anſwered. 

Now for the trial of this work, there needeth no other bur this, 
to work with this number according to the queſtion, and if it agree, 
then appeareth the number to be that which you would have. 

And here now ſeeing he wrought 2 3 days, and muſt have for every 
day 25 pence, the whole Summ cometh to 575. Then again, ſeeing 
he played 17 days, and muſt abate 30 pence for every day, the whole 
Summ of the abatement will be 510 Therefore I ſubſtract 5 10 our 
of 575, and there will remain 65, which maketh 5 Shillings 5 pence, 
the clear wages of the Mafon for his work according to the queſtion, 

Sebol. Now I believe I underſtand the work and the Rule ſo well 
(eſpecially by this proof) that I can be able to do the like: And for a 
proof, I take the ſam? queſtion, all fave the laſt number, where I will 
ſuppoſe that he had 10 Shillings for his wages clear. And now to 
gue ß of the number of the days he wrought, I ſuppoſe firſt that he 
wrought 20 days: then I ſay if ke wrought 20 days, his wages muſt 
be 500d. then did he play other 20 days, for which muſt be abated 
600 d. and then he loſeth o d. And fo I am ata ſtay, for it is 
not like to your former work. a e 

Maſt. You ſhould have required of me ſome queſtion, and not 
have taken a queſtion of your own, until you were more expert in 
this Art, for you as well happen on an  impoſlible queſtion, as other- 

| ; wiſe : 
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Vi dot 10 te 25 forward, confider” that this nu ber is too * 
dy 210, ſeeing he ſhould gain by your ſuppoſition 120 pence, and in 
d beben he tech 188, the S bth wake 220, Wich you ſhall fer 
ter che fiſt erer, with this fign—, berokening © 20 
rope whoſe e wen en ene 
8⁰ 


£ 


And no ſor the r forward your felf once 
again. | | AT. 
Sthel. As my error hath ſhewed my folly, ſo it hath procured me 


better underſtanding. wn 21 
Now therefore conſidering this poſition does not ſolve the queſtion, 
I take another, ſuppoſing that he wrought 30 days. Then for his 
wages he muſt be allowed 750 pence, and for the ro days which he 
wrought not, he muſt abate 300 pence, and fo remaineth clear 45 
pence, but it ſhonld be only 120, pence, therefore it is too much by 
340, which 1 fer down in the figure with the former poſition and its 
error, and the figure appeareth thus: 
"Now firſt, 1 multiply in crofs ways 20 by MD. 4 
330, and it will be 6600, * 
Then again 1 multiply 30 by 220, and it 5 
will be 6609. Wheretore if I (hall ſubſtract —2%0 330 
the one out of the other, there will remain nothing to be the Di- 
vidend. | 
Moft. In this you forget your ſelf again; for in as much as the 
ſigns in the errors be unlike, therefore muſt you work by Addition, 


adding together thoſe two products to make the Dividend, and alſo 


adding the two errors to make the Diviſor. And becauſe you ſhall 


no more forget this part of that Rule; take this brief remembrance. 


Unlike require Addition ; 
And Like deſire Sulſtraction. 


' Schol.” You mean, that if the errors have like ſigns, then muſt the 
Dividend, and the Diviſor he made by Subſtraction, as is taught be- 
fore; and if thoſe ſigns be unlike (as in this laſt example they be) then 
muſt I by Addition form the dividend and the diviſor. Therefore 
muſt I add 660 to 6600, and it will be 13200, which will be the 
dividend, ' Then again I add'220 to x50 and it will be 550, which 
muſt be the divifor : wherefore dividing 13 200 by 550, the quotient 
will be 24, whereby I know that the Maſon arooghe 24 days, and 
then it followeth that he played 16 days, 

Cc Moſt. 
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A Queſtion 
of Wares. 
The ſecond 
Example. 


Aa. Examin your work, whether it be agreeable-ro the queſtion. 


Or no. 7 N i e oc 2 2 

Schol: For 24 days work the wages at 25 penoe pur day, muſt be 

"ce, and for 16 days which the Maj. wrooght not, thaw 
muſt be abated 480 pence, and then remaineth clear to the Maſon 
120, as the queſtion importeth: whereſote it is evident- that 24 is 
the true number of days that he wrought. 

Meft. Although you. ſeem nom to underſtand this work, yet to 
acquaint you the better with this Rule, I think it good to propoſe 
to jou ſome examples more before I make an end of it, 

© Schol. Sir, I thank you that you do ſo conſider my proſiciency in 
knowledg, for undoubtedly it is practice that maketh men prompt 
and expert in every Science and Art. 

Maſt. Lou ſay well, ſo that they follow ſome certain precepts to 
govern and rule theit practice by, elſe may practice procure cuſtom 
of error, and a repugnance to exactneſ of : namely, as 
long as the error is not plainly knowa to the vulgar ſort. But return 
to your work. | | 

A Servant bought of Velvet and Damask ſor his Maſter 40-yards, . 
the Velvet at 20 Shillings a yard, and the Damask at 12 Shillings, 
and when he came home, his Maſter demanded. of him, how much 
he had bought of each ſort: I cannot tell (faith he) exactly; but 
this I know, that I paid for Damask 48 Shillings more than I paid for 
Velvet: now the Queſtion is how many yards there is of each fort, 

Schal. Although it ſeemeth difficult, yet I will try what I can do: 


for 1 remember you ſaid, that it matters not how falſe the guess 


be, ſo it be ſomewhat. to the queſtion, and not an anſwer of; a contrary 
matter. 

Therefore firſt, I imagin that he bought 20 jards of Damask; for 
which he ſhould. pay after the former price 240 Shillings: then muſt 
he needs have of Velvet other 20 yards, (to make-up the 40 yards,) 
and that would coſt 400 Shillings.. So that the total of the price of 
the Damask is leſs than the Summ paid for Velvet 160 Shilli „% 
and ſhould be more by 48. Therefore the firſt error is 208 too little. 
Then I begin again, and ſuppoſe. he bought of Damask 30 yards, 
that - coſt 360 Shillings, then had he but. 10 yards of Velvet wich 
coſt 200 Shillings : and now the price of the Damask is greater than 
the price of the Velvet by 160 Shillings, and ſhould be but 48, 
therefore is the ſecond error 11a too much, which I ſet, as here 


appears. 


"= 


= 
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peer Then 1 multiply in ereſb ways 20 30 
208 by go; and the win be 62430. * 
Alſo: Leultiply 182 6% 26, dad there will an 


amount aa. And in ue much as ttſe fighs * 208 122} 
AM. the emors be unlike; I k I raft work by Addition, ” 
Ladd theſe two produtts together, and they make $495,” which is 
the Dividend > then Ladd ald the rwoertors together, 26s, 2nd 112, 
and they make 320, which is the Divifor: wherefote Guiding 848%. 
by 326, the quotient will he 26 3, Which is the true Summ of yards 
of Damask that he bought, and in Velvet 13 yard$'3, and that ap- 
peareth by examination, thus: 267 yards of Darne$k at 12 Shillin 
tbe yard maktth 318 Shillings ; then in Velvet he hid but 11 
and i which coft 250 Shilhngs, at 20 Shillings the yard. Now ſub- 
rat 270 out of 3 18, and there VH remain 48, "which is the num- 
der of Sbhillings that che Dumask did coſt more than the Velvet. 
Maft. Now ſhall you have 1 queſtion of another kind. 

There are three men that owe Mibhey to me, and T have forgotten 
what the total Summ is, and what the particulars be. 

Sebol. Why, then ir is impoſſible to know the debt. 

| — tos huſty, chere is more help in it than yet 

ou ſee, 1 have tbree fevers notes, hereby it eh that f d 
compare their debts rogetHer, and found the debt of the firſt and the 
ſecond to amount tb 4% puund, the debt of the firſt man and the 
third man djd mata 74 pound, and the ſecond man his debt with 
third, did riß t 85 pound. Now cin you tell whar'every man « 
cope, and what was the whole Summ? p 1 

Schol. op . but as I perceive — * = by 

eonjeſture, ſb i will gueſs-at it, fappoſing thyt the firſt man did owe 
26 pound, and the ſoον, mum 36, and the third —=—- 


Maſt. Nay ſtay there you are too far | N dy : may not 
ſuppoſe: a ſereral Summ for every mat. For it 18 wa to upp 
one Summ for the firſt man, and let the other riſe as the queſtion im- 
porteth. Therefore ſeeing you ſet the firſt man His gebt ta be 20. 
the ſecond nnn cannot by RD the oh ſays, that 
their debts added together did make 47 pound, {0 Miſt che ſecond 
mart his debt be hut 2 pound : Now the cond debt with the third 
muſt mike $9 1: therefore ſubſtract 49 our of 88, 'and there will re. 
main 61, as the third man his debt. Then fairh the Quef#ion, that 
the firſt and third mans debts do mae 71: but by this ſuppoſition 


they make $1 that is 10 too much, which 1 muff ſet for the firſt» 


error. Now work you the ſecond poſition. Cc2 Schal. 


A queſtion 
of debt, the 


ample. 


—— of Fall pation.” 


—Schsl. ſuppoſe the fir mans debt to be ag pound chen:anof 
he ſecopd mans debt be hut 23 pound, ſceing both make but 
47 pouid. And the ſecond man his debt with-the third, do! mlt 
88 pound, and the ſecond man oweth but a3. fberetote chend 

55 ſt GL: yok Now the third mans debe wich the'firſh 
A d, and they do make 89 pound, that is 18 | 
1. 710 the is rhe ſecond; error, which I ſtt the 

100 . 154 iba (4 om in this orm; and then IS: ka 20% byy 

multiply croſs ways, 20 by 18, end ig is 36 Ant * 

10 by 24 maketf 240. Alſo becanſe the beo. 16th) 4 MN i 
of the errors he ſike, I;muſt 8 Subſtraction; 1018 
therefore 1 ſubſtract 240 out of 360, and there reſieth! 1200 Which 
is the Dividend, then I; ſubſirac 10 out of 18 hy the fame reaſon, 
and rs is the theDiviſor 8, which:is Found-15 times in 120: -rherefore 


T fay. that he fitſt man did owe) 1. L. and then the ſecond mat muſt 

owe 32 1. for th two make-47- I and the third man's debt is 6: 
CS 7 J much e 161 abate en ofi74;; or if I take 34 out 
"WY $A ey th 6 curth 50 gle, — this — thn 
examples * 1 work 


N 2115 3A «Bf » 

bol. Iimagin that a bnd don of ya . 
2 8 55 ermore that you rake. likply; Summ, as in thi 
1610, 8 a A ee 2 added unto it * | 

Ae jor three equal parts, ret 
Stb, 27 remember you, (fd beſore;-ie matter'd not ben 
falſe: ſoeyer 2 5 eld — 4 m A _ | — br to 
or; e ity t ation it is trut r 
rk, the apteſt number are moſt convenient. 
Sebol,” I thought no leſs, and therefore I tak 9 as an a — 
e parted 2 — three: but I perceive I ſhould have the 
9 aſter the Addition of two unto it, ache 7 had hem 
uin 

aa * is true, aud then ſhould the ſecond man have Fr for 
3 no but mn third. er that is 3 yet - _ 


02 2 110 I 7 4 dend be 1 bert 03 
116 Thentta go forward: If the ſroond man had three obche ff 
6 then ould. be have-$ and ↄthe firſt man but 4 1 ſo had he 
Ae the firſt macs, quid: he ſaid im the queſtion they —__ have 
equal wherefore it appearcth that he hath 4 too much. 
Therefore J note that error. with this fu ad gnefbagata 
that the firſt hath 10 Shi : wheteunto Ladd 2 Shillings borrow. 
ed oß the ſecond many and he hath» 12 Shillings, ſo the ſecond 
man hath remaining but , whereunto ii l add the 2 that he _ to the 


4tuſt man, it gn he. had 5 Shillings at the beginning. 


„Then take 3 Shillings from. the firſt man, and give to the cond; 
* man but 7, and theiſecond: : 7 10 
hath 9, which are: not equal, but there are 2 too 2 F109, 

5. herefore I ſet dawn both. the with 
their errors, as before you ſe, and multiply croſs, t- - 2t 


ſo. are the products 40 and 14: and becauſe the ſigns be-alj e, I take 
14 out of 40, and fo reſteth 26 to be divided: then likewiſe I take 2 


out of + and there» reſtethia, by which, {divide 26, and the quo. 


tient will be 13, which is the Summ that the firſt man had- And 
ſo appeareth that 2 being added thereto, the Summ will be 1, ſo hath 


the ſtond man but 3, r the firſt, 


S 1011 does 13 
and 9. the queſtion ©; 
Mast. For the fifth /rxemple-take this queſtion. On unn faid to . 


anothien;: I thiok you had-this year two thouſand Lambs: ſo bad I. «x | 
faid the other i but whetwith1poying af tyth out of them and then the = f 


ſeveral loſſes, they are much abated : for at one time I loſt:half as 
many as I have now left, aud at another time the third patt of ſo 


r the d e þſo many... ;Now; gueſs you how many- are 


LD 


eit. 
hel Becauſe bey — made-of certain parts; 1 muſt take 


that may have. all theſe parts, that js s ind 4, 
which will be 24, likewyſe ia hath the ſamęe paxts. Itake firit 


12 40 be the number; that doth remain, ſo bath»he-doſt 6,, + and 3, 


that is +3, and the w 25% but-it-ſhould be 2 . | 
Youre deceivedy for-you have forgotten the-10, ot for 


Iyth, which muſt be deduQed,, that is: 200, ſo thete re but 
2908, * new 80 on an 


Sclol. 


825 


—— —. 


* 
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Sxtol. Then to ſind the error, I take 25 out of '2 860, and there 
remaineth 1775 too ſew, which I fet for the error, T the 
N econ poſition 1 me N, whole ifi 1a, the chird pet 
* the quarter 6, whereby: riftetr fe, which . 
* * therefare I ſet dowu boch the poſtriohs, with vheir errt 
And multiply evo N 17g by 24, = 
« comerh 4426005. AD 1 multiply 1750; by "18; 
and there triſeth 2 1000. An becauſe the ſigus 


* . 1775, and there refteth 25, by which I diride 21600, arid 
tient is 864, whereof the half is:432, and the third pare 
the quarter is 216; which added together. 
will make 1800: and if you add thereto the tenth * 
which was abated before, then will the' whole 
de 2000. . 70 e 


| 
3 
— 
7 * 


1 


# 
A * 


1 queſtion Schal. There is ſuppoſed a Law made, that (for furthering of till. 

of Sheey age) every man that doth keep Sheep, ſhall for every ten Sheep car 
— and ſow one Acre of ground: and for his allowaner in Sheep paſtore 
emal. there is appointed we 92 one Acre of Paſture. 


; 1a nem as de might: by that Stature 
— | 


. f N f 
Sebol. Pirſt, I ſu Yo Joo Sheep, and for 
Nr Wende four Sheep 


cometh- | 


6824 — 6650— 
3500000 


a = _ rr 


s 
P— 


e 
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35 00000 for the Dividend : litewiſe I ſubſtraQt the leſſer error out | 
Þ jr , and there reſteth 175, by which I divide 3500000 
(the Dividend aforefaid) and the is 20000, ſo that by this 
rate he that hath 7000 Acres of gron 
Moſt. You have done well, 
might be 


have 20000. And fo by one 
Nule may you anſwer that on. 
Likewiſe for the-queſtjon of Lambs, when you had found that 12 
+ came of 25, you might have fad. | 
4 Is 25 do leave but 12, what ſhall 1800 leave? and it would ap- 
pear to be 864, for 25. 122: 1800.-864. 

Schol. Sir, 1 thank you for this aid, for it doth much ſtiorten the 
n 89 

Mia#. Yi I you way to anſwer to this laſt Ah her 

wirhout the Nule ef falſe poſition, and that by the Rule of #25 

Fellowſhip, for it appeareth-in the propoſing of the queſtion, that ten 

Sheep mult have in paſture 2 Acres and ;, and for them muſt there 

be cared but one Aerer ſo it followeth, that for 2 Acres cared, there 

muſt be 5 ſet to Paſture : and if you put them both into ene Summ, 

they will make 7. Therefore look what proportion 7, doth bear to 
.und to 2, ſuch proportion ſhall any total in this queſtion bear to 

the paſture ground, and the eared ground. 

ow anſwer to this Queſtion: . 

There is a Ciſtern with four Cocks, containing 5 2 barrels of water: A queſtion + 
and if the-greateſt Cock beopened, the water will all run out in fix of were : 
hours ; at the ſecond/Cock'it will require eight hours: at the third , 
Cock it will evacuate im no leſd than nine hours: and the ftnalleſt . 
will require twelve hours Now I demand in what time the Ciſtern 
will be emptied if all the Cocks he ſet open at once 

Sehn. Firſt; I imagin it goill be empty iu two hours. 
Moſt. Then muſt there run out by the firſt Cock ; of the water, 
that is 24 Barrels; (for if two hours require 1 Ciſtern, then 6 hours 
will require z or ;) and by the ſecond Cock 3. that is 18, and by the 
third Cock , that is 16 Barrels, and by the ſmalleſt Cock z, that is 
12 Barrels, all which Summs put together, do make 70, as by their 
Addition 


TE 
— 3 


W. —— 

2 The ET FED en 
Addition it doth ee it ſhould be 52, therefore the-ervor is 
l „reh ba h 57 


+ 


buf” Thea 1 begin again, uſe dt Landern 7 264 
"NEU he Vx and put, three 9755 the que dme: fo ſhall 2 
BE. „there run out. at the l Cock 8, thus is 36. Barrels, and 16 


at. the ſecond hole . z, that: is,, and. at the third Cock 3, 
that ig 24,400 at the hole 3, that 18 &Rarrels, chich —- 
all er. make 27 ſuould be but 72, ſo is it too 56 
nach. by, 3: ſet, the errors in order with their poſitions 
y multiplication crok, ſaying, a times 3 is 6, and 2 times 
66, and becauſe the ſigns are unlike, 4 muſt a2 3 
| 5 eſe 2 totals together, which make 72: alſo! * 
8 add the, two errors, and they make 35 by which 1 c 
„ divide 72, and the Quotient riſeth 2g; whereby I ſce 2 — 33 þ 
TO" r the n el run out in 2 hours, * 
x; of an hour. 55 
5 Variety maketh you to grow expert in the Rule There- 
fore I will exerciſe you ſomewhat more with a Queſtian or two. 
_ - Hiers,King of the S;racuſans in Sicilfs had cauſed to be made a 
Crown of Gold of a wonderful weight, to be offered for his good- 
ſucceſs in Wars: in. makin ing whereof the Goldſmith fraudulently 
took out a certain portion of Gold, and- 2 in ſo much Silver for 
it, that there was nothing abated or the full weight, although there 
was much of the value diminiſned. 
Which at length being diſcovered - the King was much dit. 
pleaſed : and being de ſirous to know the truth without break- 
ing of the omg propoſed the matter to Archimedes, which al- 
though he could not preſently anſwer, yet he had hopes to ſolve the 
matter, and. as he chanced to enter into a Veſſel full of Water to 
_ . waſh himſelf, he obſerved, that as his Body entred into the Water 
it run over the Tub, whereby his ready wit of ſuch ſmall effects con. 
jecturing greater works, conceived by and by: ſolution to the King's 
Queſtion, and therefore rejoycing exceedingly, more than if he had 
gotten the Crown it ſelf; he thereupon cauſed two maſſie pieces, one 
of Gold, and anather of Silver, toibe ed, of the fame weight 
that the faid Crown was. of: and * uy that Gold is heavier 
than Silver, and therefore Gold of like weight with Silver 
muſt needs take up leſs room, by reaſon it is of a more compact 
; and ſolid ſubſtance, he was aſſured, that putting the Maſs' of Gold 
„ into a, Veſſe]- brim full of Water, there would not ſo much Wa- 
ter 
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ter run out, 83 when he ſhould put in the Silver MaG of the like 
weight. Wherefore he tried both, and noted not only the quanti- 
dies of the Water at each time, but alſo the difference or exceſs of 

the one above the other, whereby he learned what proportion in 
quantity or bulk is between Gold and Silver of equal weight. And 
then putting the Crown it lf into the Veſſels of Water brim full (as 
before) marked how much Water did run out then, and comparing 
it with the Water that run out when the Gold was put in, noted 
how much it did exceed that: and likewiſe comparing it to the Wa. 
ter that ran out when the Silver was put in, marked how much it 


was leſs than that, and by thoſe 222 found out the juſt quan- 
tity of Gold that was taken out of the Crown, and how much Silver 


was put in ſtead of it. But ſeeing / itruvius which writeth this Sto- 
ry, doth not declare the particular work of this matter, it ſhall be 
no inconvenience to ſuppoſe an Example. And for inſtance, I ſu 
poſe the weight of the Crown to be 8 pound, and. ſo of each the 
other two Maſſes. And when the Maſs of Gold was put into the 
Water, I imagine that there ran out two pound of Water: and 
when the Maſs of Silver was put in, I ſuppoſe there ran out 3 pound . 
Again, when the Crown was put in, there ran out two pound 3: 
Now to know what quantity of Silver was in the Crown, work by 
the Rule of Falſe Poſition, and imagin that there was two 
of Silver, then there muſt be ſix pound of Gold, then ſzy thus by 
the Rule of Proportion. If eight pound of Gold do expel two 
of Water, what ſhall fix pound expel? and it will bes pound]. 
Again, for the Silver; if 8 of Silver expel three pound 
of Water, what ſhall two po d of Silver put out? it will be z, now 
add thoſe two weights of Water together, viz. 11 th. and ;tb. and 
they will make two pound, and it ſhould be by the ſuppoſition two 

und 3, ſo is it roo much by z 

Schol, Now I underſtand the work I think, therefore I pray you let 
me work the reſt of the Queſtion. And becauſe this firſt Suppoſition 
did err, I note that Poſition and its Error, and take a new Pofi 
eſleeming the Silver to be but ane pound, fo muſt there be in Gold 

pound. Then I ſay, If eight pound of Gold require two pound 
of Water, what ſhall ſeven pound require? and it will be! pound = 
Again, if 8 J. of Silver expell 3 pound; of Water, what ſhall ! pound 
expell? and it will be 3. Now I add thoſe two Summs together, 
and they make two pound 8, and they ſhould make 3 pound 4, ſo is 
it too little by xz. Therefore I ſer 5 with their | Kd 

in 


* 
Prove it now , according to the Queſtion. 
Schol, If there were 1 pound; of Silver, then was there of Gold 
6 pound f. Now fay I by the Rule of Proportion: if 8 pound of 
— expell 1 pound ot Water, what ſhall 6 pound 4 expell, it 
W 1 3 
Aeatn, if f pound of Silver expell three pound; of Water, what 
fhall 1 +expell? It will be 4. Now muſt I add together 1 pound 
+ and x;, and they will make 2 pound 2, that is, 2-pound 3, ac- 
cording to the Suppoſition of the Queſtion : whereby I perceive 
the Queſtion to be well. done. And 1 cannot but rejoyce at this 
excellent Invention, fo that I am now much more deſirous to be 
inſtructed in every part thereof, and, whether the Pro- 
portion between Water and Gold be ſuch, that for 8 J. of Gold put 
into a Veſſel full of Water, there ſhall run out two pound of Water, 
and for as much Silver, whether 3 pound; of Water would run 
out. | 
Maft. T perceive your meaning, and conjecture your imagination 
to be thus, that if you knew the exact Proportion between Gold 
5 and Silver, and Water, both in their weight and quantities, then 
you could eMly fiad out the mixtures of them, which thing does not 
properly fall within our Cognizance in this — 

AIguſin But ſeeing you are ſo deſirous to know theſe things, Iwill tell you 
of the pro. ſomething whereby you may practiſe your Art in finding it, and pro- 
pon poſe it in form of a Queſtion. Gold beareth a greater proportion to 
— 1 Water than Silver doth, and their two Proportions be in on 
Quickſilver together, as. 48 to 25. But to help you ſamewhat- in this matter, 
% Mater. note that the proportion of Quick-filver unto Water, is the juſt Geo- 

metrical mean proportional between the proportion of Gold and Sil- 
ver unto Water. 

And this Proportion is 27. Now if you will know. the juſt num- 
bers of theſe 3 Proportions, then muſt you find out 3 numbers in 

Progreſſion Geometrical, whereof the middlemoſt muſt be , __ 

the 


firſt muſt be unto the laſt, as 25 to 48, And thus T wil 
to find thoſe Numbers when y leiſure, 
' 


in 

ef You deſire too much, and will ſtudy for nothing : there. 
fore to oblige you to ſtudy the better, I will leave this doubt 
wholly to your own ſearch : But as touching the generality of the 
Rule, Archimedes needed not to take two Maſſes of Gold and Sil- 
yer equal in weight with the Crown, for the Proportion might as 
well be found in any other weight, yea, although the Maſs of Gold 
were of one weight, and the Maſs of Silver of another. As for Ex- 
ample: if the Crown were of 8 pound weight as I did ſuppoſe, and 
I have not ſo much other fine Gold, but only one pound, and try- 
ing that by Water, and finding that it doth expell but ; of an ounce 
of Water, by it I may inferr, that 8 pound of Gold would expell 6 
Ounces of Water. And likewiſe of Silver, whereof if I had but 
two pound, and find that it doth expell three Ounces of Water, 
then might I affirm, that 8 pound would expell 12 Ounces, that is, 
one pound weight. and it is as good as if the three Maſſes were all 
of one weight: And thus for this time I will make an end of this 
other part of Arithmetick. 

Schol. Although I cannot ſufficiently thank you for this, yet I 
hope you forget not yu Promiſe of teaching the Extraction of Roots, 
whereof hitherto I have learned _— 

Maſt, I will not break my Promiſe, but intend (God willing) to 


mean time pray be mindful to what you 
will it both conduce to your Profit and Diverſion. 


* 
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N. Reduction, Addition, Subſtraction, Multiplication, Diviſion, 
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IV. The Excellency of Decimal Fractions above any other Fraction 
chat can poſſibly be invented, proved by ſeveral Inſtances. 
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Compound, or Diſcompt) of „and Rules for P or 
Selling an Eſtate, whether in Fee, or for Lives or Years, demonſtrated 


in the Solution of the moſt uſeful Caſes, with Proper Tables relating 


thereto. 


VI. The moſt eaſie Method of Extracting the Square and . 
Roots of Numbers, whole or broken; alſo the uſe thereof in ſdlvi 
ſeveral Geometrical Queſtions. 
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CHAP I. 


An Explanation of Fractions in General, and how to 
| Read or Write the ſame. 


ſibly be fo great, or contain ſo many Units but that it 
may be augmented or encreaſed by adding other Units 
thereto: ſo no Fraction can be ſo little, i. e. no Unit 


can be divided into ſo many parts but that thoſe parts 


may ſtill be ſubdivided or made leſs; ſo that the parts of a Unit are 
infinite as well as the number of Units are. Vid. Le Grand' Philo- 
ſopb. Part 2. Ch. 15. 

2. All Fractions have 2 parts, viz. firſt the number of parts that 


Fraction is part of a Unit, and as no Number can poſ- h pert; - 


4 Unit may : 
be divided 
into. 


the Unit is divided into, and ſecondly, That which ſhews how many 


of thoſe parts a Fraction contains, 


3. The number of parts that a Unit is divided into is called the i che 
Denominator, and is wrote under the Numerator: And the num- nr 


ber of | thoſe parts contained in a Fraction is called the Numerator, 
and is wrote over the Denominator thus, in ; 
Á the Numerator. 
the Denominator. 
So that this Fraction ſhews the Unit is divided into 4 equal parts, 


8nd Dene- 


minaier of 


4 Fradlion, 


and that there are 3 of thoſe parts in the Fraction; ſo is the Fraction 


to be read three fourth parts; and by the ſame Rule 
; of any thing is to be read One half. 
is Two third parts. 
à is Three fourth parts. 
$ is Four fifths.. 
{ is Five fixths, 
z is Seven eighths. 


8 is Nine tenths of any thing. ' And 


2%; "F - J 
- 
% 


An Explanation of Fracions in geneal, }* 
And 2% is 3 thouſand ſeven hundred and fixty four ten thouſandeh 
parts; for in all Fractions you are firſt to read the Numerator and 


then the- Denominator. | 
4. Of Fractions there are two diſtin kinds, Vulgar and Deci- 


mal. 
; 8 —— i — IN i. e. 
| 1. A Simple or ſingle Fraction 
va 2. A — Peadion f Proper. 
Pacha. 3. A Simple Fraction Fim LY 
| 4 A Com Fraction J Proper. 
5. A Simple Proper Fraction is any of thoſe foregoing, which is 

4 Simple immediately the Fraction of a Unit, as the Line 4 3 being a Unit, 


proper Tra- or 1 divided into 7 e- g 
OY 2 72 = ; A Wan b 
| A. C. is 4 Seven | 

or 4 of the ſaid Line CS... 4.8: 7 


or Unit ; and hence it 
is plain, 1. That any number of Seventh Parts under 7 are Simple 
Fractions whoſe Denominators are 7. 2d, That 3, or where-ever 
the Numerator of a Fraction is equal to the Denominator, that 
Fraction is a Unit or One. But 
6. A Compound Fraction is not immediately the the Fraction of 
c. A Unit as any of the 7th parts of the Unit or Line foregoing, but 
pound Fra- it is the Fraction of the Fraction (or part of another part) of a U- 
Lia bat, nit, as the Line 44 is 5 of the Line a d, and the Line ad being; of 
the Line a6, therefore the Line a4 is 4 of 3of ab, or a Unit, which 
$ of is a Compound Fraction. 
Hence it is evident, that a Compound Fraction may be reduced to 
4 a Simple, for if it were required to know what part of the Line 6, 
may be re the line (4 I) is; it muſt be conſidered that the line ad being divided 
duced to into 5 parts, and that there is 7 times a d in the line ab, there is 
Simpler# therefore 3 times 5 of the parts (a/) in the line 4 ö, ſo that a is 
Fp & part of the line (a and conſequently the line a 4.is & of the line 
* — 7 Simple Fraction 3 is equal to the Compound Fraction 
* of 3 of as. ; 
7. Having thus ſhewed you the Nature of a Simple and a Com- 
| Fraction I come 'to diſtinguiſh between Proper and Improper 
(Fractions. 


A 


* * 
W ; 
I. i 


_ 
- 


———̃ 


eral. 3 


0¹ N * a1 / 
2 440. But. vt 


| | b) is on, what. 
improperly ſaid to be a part thereof; ſo alſo j of the line a# is an 


there is 4 time (ab) whi 
thereforSfound by 9 the Numerator by the Denominator. 
Likewiſe ſrom the Diviſion of the line. (ab) and what has been N. ien, 


parts, or if the line e is divided into 7 parts, then the line (a c) 
is * to 4 of thoſe 7 parts; ſo that ; is the ſame value with 38, be- 
' cauſe 20 contains 4 ſo often as 35 contain 7. 
From whence it may be eathered, That of 2 FraQjons, that is 7, fe 
the greater value which has its Numerator neareſt to the value of its which of «- 
| Denaminator, as I know that ; is of lefs value than 4, for 7 contaigs v t- 
4 not twice, but 35 contains 15 above twice, ſo that 5 or ; being a — — 4 
Unit (as was ſaid in Paragraph the 5th foregoing) 5 mult be nearer a ef 
Unit, and conſequently greater than 33, for proof of which it is plain 
by the line 40 above that the line ac being 4, js more than the line 
(a 3) which is j5, Yide Demonſtration of Dir blu. 


II. Having ſhewed how Fractions in general, whether Vulgar or 
Decimal may be read, and alfo ſo much of their Nature, as was 
| + necellary to the right underſtanding thereof; I ſhall next proceed to 
ſhew the property of Decimal Frattions more particularly. 

ADecimal Fraction ig. any Fraction w hoſe Denominator is 10 or 1c0, Definition # 
or ſome Number that is a Unit. with Cyphers toward the Rigbt hand: I Peci- 
And they are called Decimal Fractions, becauſe the Denominator is 
always either 10, or a Number produced by Multiplying 10 in it ſelf 
continually, as 10, 100, 1000, ioo, 1095400, CO. 


B 2. By * 


2 


ab} l For 


without their Denominators 10 and 100; it is cafily done by pre- 

bring a point to the Left hand, the 3 which is in the tens place, ſhews . © 
that the Denominator is 10, thus, 3; ſo likewiſe a point being in 
the third or hundreds place of 46, ſhews the 4 5 to be 46 hundred 
thus: Ten * wrote | ne Apo Sage» rad 

hus : 034, 2 | | A to make | poſſeſs' the | 
© thouſands bs the learner T0003 alſo 5 is wrote 


thus: n to the Left hand, that ſo 
the point may-poſith os of e pi Wee e 


| is 10000. 


uw tera . Hence: it i not at all difficult- to read or write any Decimal 


write 6 a by conſidering 

Ne 1. Thatthe js firſt to be read. or written -down- as in 

i whole Numbers, and n 
' 2. That the the Unit is divided into is always ſhewn by the 
place wherein the point ſtands; thus; .3 56 is three hundred fifty ſix 
thouſand parts, i. 6. The 3 56 being read, as in the Rules of Nu- : 
rr 
56 to be 33 rts; and by the ſame 

nib the Decimals jn the following Tie Bread 


— —ũ—ñ- ͤ— — mw 2 — 2 — —— — 


5 4 TABLE ſewing bay 


— 
- #. A 
20 e 3 
ATTY | mA THIS 2 | Ei 
| hay S 70 
ee 0 J Thouland'Million. Pes 
ni | 
* %% 4 4,1 Fer Million | WD ry 
|. 9.9.4.3 6 Mil ( 
Pe Hundred Thouſand Parts. 


9. == 


ſe + though the | 
JEET the 1 be- | 


is one (as the 
Millions place, the 1 is 7 
reſt. 


2" 2 4 +5 4 
" „ 3 . i I 


Tl ng x ed op 7 6 
Reduction of Decimab. 


* 
8 Vulgar r Denomi-. 
2 A nator before they can be added cꝰ r. o in Decimals Reduction is 4 
71%. i, to be learnt before Addition, Subſtraction, c. becauſe all Decimat 
co be learnt Fractions of Money Weight aud Meaſures (Liquid and Dry ) have 
. their Original Derivation, and re Nuced with Vulgar Fractions; 
ſo that thoſe Vulgar Fractionz tbe reduced into Decimals 
before thoſe Decimals can be * 
One Yulgar 2. Vulgat and Decimal beirig of "the ſame nature with 
Hafi re- reſpect 3 compared. to a Unit; it follows, that by the 
9 ſame Rule oy e is Reducible to another, it is alſo 
,  Reducible 4 
#3. Now pne Vulgar Fab ny be reduced to another of 'the- ** 
_ value — of eve K and Denominators) by 
pro 
— the — 10 coy gia Fration. 
* 7 7 41 dT £131 4 
1897 10 yew $17 girf 
220% Jed bog ba 


n 


That is: As 4 i 5 b AN is in y SIE to 3, its 
Numerator: So is 24 the Decomicator of the Frachen required , 
Jo 48 its Numerator, which 3 is io value equal to 3. 
And by tha, 4. So that (u in the ad. ſtep above) if you would find the Nu- 
fame Rule, merators to Fractions whoſe Denominators are 10, 100, 1000 Cr. 
" Yalgor wich is all one with redu cleg.« Valger to. « ee Fraclion, you 1 
2 1 ae may do it by the foregoing _ 
2% Fe inſtance, To reduce } to 6 Decimal Traction oh Denominator- 


N / Decimal, 1 100. 


* 1 


LS 4 8 


Gch wont 11 As 4. 321 100. 75 
That 8, As 4 U in to 3 its Nu FR 
75 its erator, which is expreſt tor 100, 
by-plicing a polpt in the hundreds place, as in the laſt Chapter is 
** rer + L 


So is J equal to the Decimal 5g 
And by the fame Rule the Vulgar Fraction ; may be reduced to 
the Decimal or 5, or the'Vulgar Fration4 to the Decimal .25. for 
+ Firſt, As 2. 1:: 10. . 5 | 
Secondly, As 4. 1: :, 100. .25, that is, 
As 2 Is to 1, ſo is 70 to g or 48.4 i̊ to 1, dis 100 to 25; ſo that 
the Vulgar Fraction 3, is equal to the Decimal. And 
the Vulgar Fractioh 4; equal to the — 25, Or, ** 
. But it many times happens that the N tor of the Fraction #ha: ro dd 
given (when multiplied by 10, 100, 1000, Cc.) cannot be divided when re- 
by the Denominator, without having a Remainer, in which caſe it 22 — 0 
is the beſt way to Multiply the Numerator of the Fraction given by — 
100000 or 100000, and divide that product by the Denominator 
given, fo ſhall the Decimal PraQtion exhibited, be much nearer the 
truth, than if you had Multiplied the Numerator of the Vulgar 
Fraction given by 10, 100 or 1000, which Rule muſt always be ob- 
ſerved, eſpeciall 2 Decimals, that are afterwards to be 
Ro Ri by ay le Number, that conſifis'of above x place. 
1. For frffante, If the Vulgar Fraction z were to be reduced to- 
Decimal whoſe Denominator is 1 ̃/%ͤ deen | 
Tck᷑ ̃ be DecimaF will de fund g r- 
2. If to a Decimal whoſe Denominator is 100. n 
The Decimal will be found 42 Th 
3. If to a Decimal whoſe Denominator is 1000; 
The Decimal will de found 428 
4. If to a Decimal whoſe Denominator is loc 00. 
TDyhe Decimal'will be found 4285, G Tt 
So that taking the 4 for the Fraction of 4 Pound Sterling, il in 
reducing the ſame to a Decimal, you make the Denominatur of that 
Deeimal but xo, you omit or looſe 028 7, which 6370 IU you © © 
# - make the Denominator of the Decimal but 160, you omit of Doſe 
.oo85 which is 24. and if you make the*Denorfiinerv? of the Decimal 
1966 you omit, or looſe .oo05 which" if to be multiplieu but by 2; © © 
the loſs by that omi ſſion will be near 1. Furthing. nn, > 6 
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— -this yet more plain, 


poſe the line following, be a Unit divided into 10 parts, and 
euch of thoſe into einen 


6 


- 


8 N 10 


5 ors 8 en 


25 is undeniably true, that the line (ab) being divided into 100 * 
Tau the line (a 20) which is 20 hundred of the line 
al to (42) which is 2 * * Une (a o 
89. And us the ſame erves- one Vulgar 77 reduce & 
Fraction to another, and to a Decimal ; o thkovie may you — 
a-Decimal to a Vulgar Fraction. « Vulgari 
For Inſtance, If it were required to reduce .425 to a Vulgar Fracti -. 
on whoſe Denominator is 16, what muſt be the Numerator: 8 the 
third ſtep of this Chapter. 
1 1 Vulgar oh. 5 the Decimal 
So that 3 is 4 Vu to 126, nd 
x ſo much ſor Reduction in Seen Tor d to ſhew next * 
| I. How >; mY the parts of Coin, Weight and Meaſure 


II. To find the Value of any Decimal, whether the ſame be of 


S rd for reducing Earth — 

9. ar or .or * 

| en Peace — — 
the fume to the Pave, g. 

ny Wray yup _ er * 1 


Far 


to 


I OY" "Lt 


28. N 3+ NY 

15 22 che 9 Pence hang = 4 10660, FUE POR I 
1 vided by 240, the Quotient 1 5 General Rule un- 
I; c the ſixth ſtep, is to — 4 ft, which is 035, 
I the true Decimal of 9 Pence. 

10. For Pence and Farthings, as 201 Pence” r. reduce the Pence 
and Farthings into Farthings, as 104d, +is 41 Farthings ; now 1 Far- 
thing being zes of a Pound, therefore 41 Farthings is , and conſe. 
quently by the third lep of this Chapter. 

As 960. 41 :: 10000. . 04270 

11. For Shillings, Pence and Farting as ſuppoſe you would re- 
duc 13. 6; to the Decimal of a Sterling: In 135. 644. are 
649 Fafthings, ſo is 13 5. 65 N of a Pound. © Thereſore 


* | F- As 960. 649 :: 1000. .676 
* N 12. As for reducing any number of Shillings it may be done by the 
ſame Rules as in the gth ſtep, Gr. firſt reducing the Shilli ts 


the Vulgar Fraction of a Pound, and then working by the Rule of 

* Proportion, as 65. is & of a Pound, and as 20 is to 6, ſo is 100 to 
zo the Decimal of 6. But the moſt conciſe way of Elks ay 
Number of _— to the Decimal of a Pound, is by this 


Nut. 
Aſvertway If the Shilling are an even Number half thereof is the Decimal : 
for rad. ox if they are an odd Number, pu toward the Right hand 
cing 2 thereof ; and then half thar Number is e Decimal ſought z thus: 
canal: of @ 
Pond. 


The Decimal 4 i ol a Pound Sterling. 
ee 2 . 
6 


. 4 ce. 


| Mb , or 30 is=.15 of a Pound e 
8 or 50 25 
7 or 70 . 35 

.9 or 90 = 45 mY 

- 13. By 


13. 2 Number of Pence or Farthings under 
1 5. are reducible to the Ag Shilling, &c. as 3 d. being 
xo of e 
or 1 


1 Shilling, fo likewiſe 6 pence 
26 of 6 renn ins Decimal; 
f the reſt. 


4 Mas , and {0.0 
frat we to —— ind, Dee le, to Ounces to 
of à higher Denomination, 1 ſhall next ſhew how to re- Decimsls 
| parts of weight to and firſt of Avoirdapriſe of Pad. 
| — 22 reducing any number of — — the Decimal of a 
— as 7 J which is 1; of a pound, and therefore in a Decimal 
4375 for 
As 16. I 10000. -4375 of a i. 
Alſo by the ſame Rule 3 Ounces, 8 Drams, ot 36 Drams is r tb, 
(236 Drams being a pound) which ulgar an Deeimal is 
21873 of a * for 
As 256. 56: : 100000. .21875 
Alſo for reducing quarters of hundreds and pounds into the Deci- Os 
mals of a hundred eihtof 112 f. 15, as 14 pound is 1 of a hundred, ual 
and that'in a Decimal 135 C. for ins —— 
As 112. 14: : 1000. 125 r dies 
Likewiſe 1 quarter 21 pound is by the fame Rule .4375 C. for — 
19. 21 i is 49tbor M of a C. And 
As 112. 49: 10000. 4375 of a hundred. 

. For pe aa, Troy Weight as Penny-weights, Grains, &c. to Troy 
the of an Ounce, or a Pound, obſerve the ſaid Rule for 2 re- 
bringin firſt the ſame into Vulgar Fractions, and then thoſe Fratti- —_—_ 
ons into Decimals. Thus 15 penny weight is of an Ounce, or 
75 of an 3, for 

As 20. 15 :: 100. .75 
Alſo by the fame Rule 


7 penn 5 2 grains, or 180 grains is 
nean ng Decimal, 4375 3» | 
180 :: 


000. . 75 
And by th ns K ales ies 5 eaſie for 8 mean Capacity to 
f Liquid, or Long Meaſure into 


Il. Thus having ſhewed hoy: to reduce the parts of Coin, Weights, 
&c. to Decimals, come vom do ſhew the Method of finding the 
value of any Decimal, for which take this 


C 


General 


FOCI 3 — — FE" Fx —_ 


— 
6 


" Reduction of Decimals, _ 


General Rule. 


4 Rl: Multiply the Decimal given by ſuch a Number of Units of the 

find the gent inferiour Denemination, as is to a Unit of the Denomina- 

value of tion your Fraktion is of, and from the Right hand the product cur 

"7, © fo many places as are contained in the Decimal given; ſo thoſe Figures 
to the Left hand, ſuch point or daſh of Separation, are Units of 
the ſaid next lower Denomination, and thoſe to the Right hand are 
parts of one of thoſelnits,; Examples will Demonſtrate this: 


Example, 1. of Coin. 


What is the value of .975;of a Pound Sterling: 
See the Work according to the Rule. 


775 "A 
Shillings in a Pound = 20 5 une 


— — 


Product 15. 80 . K 
Pence in a Shilling 12 : Multiply 


— —_——  — ' 


6.000 Product, Anſwer I 00: 15: 06? 


The Relation this Rule bas to that for finding the value of. a Vlg ar 
Fract ion. | | 


2. The Rule to find the valne of a Vulgar Fraction is, 1ſt. 75 
Multiply the Numerator of the Fraction, by ſuch a Number of Units of 
the next inferiour Denomination, as. is equal to a Unit of that Denomi- 
nation your Fraition is of, which is the very ſame with the Rule above, 
the Decimal given being the Numerator of the Fraction given. 
2dly, in Vulgar Fractions, the laſt **. is to be divided by the 
Denominator of the Fraction, whieh is the fame with cutting, off 
Figures from the product, as in the Rule above; the Denominator 
of a Decimal being only 1 with Cyphers, as 10, 100, 1000, Cc. 
* by any of which Numbers another may be dirided, by cutting as 
many figures from the Dividend, as there are Cyphers in the Divifor, 
2 fo thoſe figures toward the Left hand are the Quotient, and thoſe to 
= the Right hand the daſh are the remainer, 
| 3. Bat 


Veduction of Dectmals. 


. But to make this more apparent, the Decimal, Fractioh above, 
vis” 774 in s Valgar Fraction is fg, 5) the ach den of th 
now 186 multiplied by 20, and divided by the Den 


ator: 240, 


the Quotient is 134 as above, and the remaiger 1204. reduced into. 
pence by multiplying by 12, is 1440 Pence, which. divided by. 2 40, 


* 


the Quotient is 6d, and nothing remains. 


225 . 186 1 
_ | — © Multiply 


2401 3720{15 Shilling 
) 


132 


— - _— >* 


TEE ee 


ne remains. ; 


| ln ven latyats mid: an r 
Whereby it is evident, That -whoever knows how to find the 


value of a Vulgar Fradtion, may. likewiſe. by the ſame Rule find the 
value of a Decimal. _ "a+ hb 


The Demonſtration. of .the laſs General. Rule for finding the value of, a 
Frad ian. ds + 0 bs T 


4. Admit the lines (ge) repreſent, :Pound Sterling, divided into 
20 equal r will each repreſent s. Shilling, Now 
ſüppaſe there is a given Fraction, whoſe value is required as .9 of a 
Pound: Draw another line of the ſame length with the former, and 
parallel thereto as the line (D M, which divide according to the 
nature of the Fraction; whoſe value you ſeek ; as, here. into 20 equal 
parts according to your Denominator, and right againſt .g of thoſe 
parts, in this laſt line Rands 28, Shillings. in the line of Shillings, 
which ſhews that. 9 of a Pound Sterling is in value 18 Shilling. And 
the like of any other Fr action. | 


+ % 4 


ES IS. ND K 
11 — — + - ier 1 


WY For 


13 


) or Denominetor I 
the whole line — bo 
4 5 


Arbre ak hope the value te- | 
e Rules 
tr 10. 20. 9 

| 20 


10) 18.0 Shillings the Anſwer. 


5. 8 4 8 3 2 p p 
ä 2 ; s, n 5 fie Ig 20 
7 
—— . ; 7 « : 2 —n 

10 10 10 , 10 e 10 10 10 To To 


And this Reaſon ſerves not oaks for 2 but alſo Weight, 
Meaſure, Sc. being general as the Rule is. 


3 to find the value of the Herima of a Pound Sterling by i. 
ſpect ian. 


5. Double the Digit ſtanding next the point in the Decimal 
and (if the next Figure toward the Right hand that be f 2 
add 1 to the product; then for the ten ehen in the ſaid ccd 11 
place, reckon ſ wany tens of denne as the ſame is more than 5; 
to the if leſs than 5, and reckon the figure in the 


8 which (as often as they are above 25) 


The bie of this Rule Dominate with as Engl 


1. That place next the point in a Decimal Fraction, is called the 
Prime s place, becauſe it is the firſt Quotient of the Unit divided by 
10; ſo that any figure there, is ſo many tenth parts 9 
inſtance 


Reduction of 'Derimals,. 


inſtance in the Fraction .9 75 foregoing the 7 next the point is / tenths 
of a or 14 Shilling, and therefore does the Rule dicict to double 
the figure in that place. ; 

2. The Reaſon why echt Rule fays you gre to add 1 to the laſt 
product when the figure in the ſecond plate from the point is 3 
or more, is becapſe 5 in that place, i e og is always 1 Shilling, becauſe 
it is & of ,z, or hof {4 of a pound, now-,; of a pound being 27. of 
that muſt needs h. which 1 in the Example makes the former 
product 1 5 4. | _ 

3. As the place next the point is © many tenth parts, and the ſe- 
cond from the point ſo many hundred parts. of a Unit, or Tenth 
parts of ;: So that figure in the third from the point is ſo many 
tenth parts of , or a thoufand parts of a Ua, 49 5 in the Example 
is 5 tenths of 1 tentit of x tenth of a Unit, which is 5 thouſandth 
part of a Pound, BD 

4. So that what is faid in the Rule of calling the figure in the 
ſecond place above, or under fire, ſo many tens, and that in the third 
place from the point ſo many Farthings (as in the Example 25 Far- 
things), ſuppoſes 1000 Farthings in a Pound Sterling, and there be- 
ing but 960 in a Pound; therefore the Rule muſt be ſomething Er- 
roneous. But that is rectified well enough; by dedicting (for the 40 
Farthings that 1000 exceeds 960), 1 at every 25; for if 1000 Far- 
— is 40 above 1 Pound, — 20 above, and 250, 10 too 
much, or 25 Farthings 1 too m | 
J. Se that in the Example of 7 J. the .) is 14% and the. 07 
being above 5, the 14 4, muſt be made 159. 

Then the 2 above 3 in the ſecond ſeven from the point, -being ſo 

many 10 Farthings is 20, andthe g in the third place is 5 Farthings, 
which togyther is 25.-Earthings,which-by the 4th. ſtep of this Demon- - 
ſtration being 1 too much, muſt be made 24 Farthings, or 6 d. ſo is 
the value (by inſpection) of 776 . 15 5. 6 d. which is evident 
by the Example next ing the laſt General Rule. 

6. The fame General Rule above ſerves alſo for reducing or finding 


the value of a Decimal, of Avoirdupoiſe Weight, or Troy Weight, 
Meaſure, &c. as will appear in the Examples following. 


Example 2. 


What is the value of .3795 of a Hundred Weight, or 112 
Pounds ? 


See 


—Reduction of Decemalg. 
— III Jus * — — - 


| 3715 os Hanh „ 
a Multiply 1 e Quart. in a Hundred. 5 | 
Quar. == 1.4100 of a Querter. | 
Mug pic 28 — 4 Quarter, 
408 | 
102 
Ponnds — 14-2600 parts of r-Potnds' 
VN 0 6 3 in 1 Pound 
168 
28 
-Ounces—4.4850 parts of an Omer 
; 4. i; — 
So the Anſwers, b: e , or g. 
4s ©* Example 5 . | 
What is the value of 312% of Pound mt Ser the Wink! 
dw. 3125 of Pound N 
| Anſwer3: 15. m—_ 12 e jubten, 
1 ele 37560, or UC 


45,0000 Penny wel Its: * 


Example 3. 


r Demals: 


—_— 


_— 


. 
What is the value of :$125-0f U Barrel of Als + 
; | $ — 1 


| $ 
Fi k | | F - . 


in a Firkin 
4000 parts of a Gallon, or 18 


Firkin Gallon. 
Anſwer 22 o. 


— w—_ 


AF. A 


Addition of- Decimals. 


N Addition of Decimals there is no, difficulty, - pbſrving; co re Rule. 
I the points, and places there from, one under another, and 2 cut 

. from the Right hand the Summ as many places as are in that Deci.. 
mal tha: has moſt places in thoſe, given. As in the ſeveral Examples 
following. NK. 


Example 1 


To . 465 Add . 073 and . 1172 4765 
By the ſame Rule that Numbers 073 0 Add 

of one Denomination are added the 1172 

Summ of the 3 Decimals is,. 6667 . !:; * 

or 135, and 4d. which is thus 6667 Summ Total, 


proved. 


073 n 01: 5 
I 1172 18 — cn: 043 


Toal— 66 — 04. 


which 13 5. 4 L. is both the true Summ of the Shillings and Pence 
.given, and alſo the value of the Decimal 6667. 


Example 2. 
To 376.04 Add 37963 and.ogr 


376.04 
ada 0.57983 
0.051 


376.6708z Total. 
| Example 3. 
To 476 Add 32.9, and .87 and. 775 


996 909 -. 
32-9 S Add 


0.87 
0.775 


510.545 Summ 


By obſerving the manner oro adding the Numbers in the 
3 — that d proce may eaſil any Decimal Fractions what- 
N 3 


__— 


"Addition of Decauals, 


19 


—— 222 —— 


9 


The Relation the Rule for Adding Decimals bas to that for Pulgar 
Frattions. 


* 
* 


To add Vulgar Frattions or mirt Numbers together. The Rule is, 


To reduce the Frattions to 4 common Denominator, and then the Fumm 
of the Numerator: divided by the common Denominator, quotes the Summ 


or Anſwer, | 

So it is in Decimals, which have always a common Denominator, 
for as much as Cy to the Right hand of the Numerator of a 
Decimal does not alter its value by the th ſtep of Chap. 2. So that 
the Decimal Fraftions in the laſt Example in a Common Denomina- 
tor Rand thus: which are the 


ſame with thoſe above, the .900 
Denominator to that Fraction 870 
that has moſt places, being 775 


always the common Denomi- — 

nator, as here 1000, by which 2.545 the Summ (as before) of 
2545 (the Summ of the Nu- the Fractions. 

merators) being divided the 
Quotient is 2. 545 the true Summ ſought, ſo that the Rule for ad- 
dingaDecimal is the very ſame with thatfor adding a vulgar Fraction, 
but the operation for Decimals is much eafier for 2 Reaſons, 1. Be- 
cauſe they need no reducing to common Denominators; and 2. Be- 
cauſe the Denominator or Diviſor whereby the Summ of the Nume- 
rators is divided, being 10, 100, or 1000, &. divides any other 
Summ without Work, oaly by cutting off as many places toward the 
Right hand the Dividend, as there are Cypbers in the Diviſor, as in 
the Example 2545 is divided by 1000, by only cutting off 545, fo 
is the Quotient 2.545, or 2. 


The Demonſtration of Addition of Fraftions. 


If the Summ of the Numerators and Denominators of Fractions 
would give the true reſult or aggregate, as if ; and 4 were {, then this 
Rule would not ſeem ſo difficult as many fancy it: But they think it 
ſtrange that the Summ of 2 or 3 Fractions cannot be known, without 
the trouble of firſt reducing the Fractions to one Denominator, and 
afterward dividing the Summ of the Numerators thereby: I ſhall 
therefore ſhew firſt why Fractions are firſt to be reduced to a common 

D ' Denominator; 


9 — 


* 
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HER 


. 


aw 
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Addition of Derimats, 


» 


ty of re- 


fins 10.4 
Common 


tien. 


raters ard- 
to be di vi- 
ded by the 
Denomina- 
ter 


I The neceſ- 


duc ing Na- 


# ' Denominator ; and lecondly why the dumm of the Numerators is to 


be divided thereby. | | | | 

1. It is impoſſible to add Fractions that have different Denomina- 
tors together, ſo as to give the true Total; becauſe the Unit in each 
Fraction- being divided into a different number of parts, it cannot be 
expreſſed without reducing thoſe different parts into one and the ſame, 


Denemins-. how the Summ of the Numerators bears proportion to the Denomi- 
1 nators: But if the Denominators are alike, then the Summ of the 


Numerators is the Summ of the Fractions, if divided by one of the 
Denominators thus: 3 and- is 5, becauſe, in both Fractions the Unit 
is divided into 7 parts, and the Summ of 3 and 5 parts in either 
Line is 8 parts, 


whichisonewhole { IT rr eee 
Line and 3 part 2 4. 1 4 „ 
more, and therefore 3 8 | 
r the js the Summ of te 1 2 FF 4 „ F » 
Summ 0 
the Nume. Numerators always 


to be divided by the Denominators, that ſo it may be knowh how 
many Units the Total of the parts contains: As in the Example a- 
bove, likewiſe 3 and ; is 5, now to know how many times 3 or 1, 
_ to the Line 4.6, is in 4 the way muſt be to divide the Number 

parts in the Summ of the Numerators (as here 100 by the num- 
ber of parts that the Unit is divided into (which is here 7) and the 
Quotient ſhews the Units, and the remainer the parts of a Unit, 
as of the Line ab or cd is once the whole Line (or j) and 4 
parts, or the diſtance from 4 to 4, or c to 4. 


I ſhall jhew next before the uſe of Decimals, why Decimals ars added 
44 whole Numbers. | 


Le 


7 
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Subſtractton of Dectmals. 
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CHAP. 1V. 
Subſtraction of Decimals. — 


Ubſtraction of Decimals is performed in erery reſpect as Sub- Rate. 

| ſtraction of whole Numbers of one Denomination, obſerving the 

Rule given in Addition for the placing of the Decimals, and point- 
ing out the Decimal places of rhe remainer, which muſt be always * 
the ſame with that of the moſt places of rhe Decimats given. 


Example 1. 


From 976 take .037647? ' 


From 9760 


Take= 037647 
_ 
Reſts = 938353 


Proof —. 9760 Summ, 
Example 2. 
From 376.4 take g 


————ůů— —- — 


Reſts 376.923 
Proof 3764 Summ 


"Take = 5076 | 
Ca 15 1 5. | 


I. 
> a 


From 376 take. 376 


* From 3786. 
Take jg 4 
Ties 


Proof 346 === Summm 
Example 4. | 


From 376 take 1447689 


Brom 37% 
Take 1.476899 . 
Reſts 39422119 


Proof + 458;50066 « Summ 


The Relation the Rale fo _—_ f Ditithils bas to that of Valgar 
| Frattions. 


4+ 4 


In Vulgar Fractions the Ruleto NY one ano isfirſt 
to Reduce them to one and the ſams Denomihbto?, an Ybm eltnce 
7 the -- --"zuph Placed over the Common Denominator is the Remainer 


72 the very ſame od Bf Gre in Schemen of Decimals: 
they needing no Cp es ominator (as was ſaid 


in Addition) being ſo al 15 the between the Nu- 
merators, 'which are the is the Anſwer ; which 
mews that the nature of the Ba w Decimals and Vulgar 
Fractions are the fame; though the Work of Decimals be leſs 
troubleſome, for the reaſon mentioned in this part, in Addition 


foregoing, 


The 


— 


FONDA —— 
— ouwbcacfion of Dectmais;: 
a — 2 
The Demonſtration of SubſtraGion of Fradions. 


As Fractions cannot be added (for the reaſons foregoing in Addi- 7he reaſon 
tion) unleſs they are reduced to a common Denominator, ſo neither J a 
can the difference be diſcovered without that : For if the difference —— 
between 2 Fractions of different Denominators were required, as of peyomins- 

and 3, the Difference of the Numerators is 1, but that x is neither vv. 


nor 4, ſo that neither of thoſe Denominators will ſerve, there muſt 
therefore be fuch # Denominator found as will ſerve both Fractions, 
which cannot be done unlefs the Nomerators are altered, and made 
| proportionable to that new or common Denominator. 

As here, If yow Mulriply 3 (one of the Denominators given by 4, 
it will produce 12, and the other Denominator 4 multiplied by; is 
alſo 12, now if you Multiply the reſpective Numerators by the ſame 
Number you multiplied its Denominator, it will produce a new Nu- 
merator, which will have ſuch proportion to the new Denominator, 
as the Primitive Numeretor had to the Primitive Denominator. 

Thus becauſe I multiplied the Denominator 3 given by 4, 1 Multi- 
ply its Numerator 2 by the ſame Number. and the product is 8, fo 
the new Fraction is ,3 equal to; given ſo likewiſe the other Deuo- 
minator 4, multiplied by 3, and its Nomerator by the ſame Number 
produces 3, equal to:. ; 


Now the Fractions being thus in a common Denominator as , 7he Reaſon: 
and 3 the Difference is undeniably ,; ;. becauſe in each of theſe new of rhe Bi- 
Fractions the Unie is divided dure one and the fartie number of parts, Tee be- 


teen we 


Pralun 


aud the | of 9 tte — 12 its Denomina- 
tor y an cde Nomerator ̃ in the Fraction io progortibn to 
ies Dent 4: -And likewift g in to ty la the other n Fracti- 
oh a W is to 3 ig un other Fraction given; and conſequently bei 


being 
in the ſame proportion the Fractions muſt be of the ſame value with - 


the Numerator and Denomi nato: A z ei . 

So the difference between 9 and 12 in the new Fraction is 5, 
which is equal to4, the difference between the 3 and 4 in the Fracti- 
on given: ſo that; and} is of the ſame value becauſe ,? makes each 
of them a Unit, and ſo of any other Fraction. 


thoſe given, becauſe the value of Fractions conſiſts in the difference of 


be reaſon why Decimals are ſubſtrafted as whole Numbers you have 


next before the uſe of Decimal. 


F W 
. . 
* 
— 
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- 


CHAP.. 


- 


Multiplication of Decimals, 
220 


# 


"CHAP. V. 
Multiplication of Decimaks. 


, 
-v 
—— 


Ultiply your Decimals in every reſpect, as though they were 
* M — Numbers, and cut off ſor Decimals ſo — —— 
ward the Right hand of the product, as there are Decimal places both 
in the Multjplicand and Multiplier. 
And if ſo many places be not ſound in the product, you muſt 
— up the Number, by placing Cyphers toward the Left hand next 
e point. | 


Example 1. 
Multiply | 34252. | 4 
dy 40546 hn Number by a mixt. 


— U 


: 


2 


: 
©» 


3 
1 


"2 Pultipitcation of Decimals, 


The Anſwer by Decimals is thus : 


21.125 Shillings for Anſwer. 


The value of the Decimal in the product .125 of a Shilling, is 
124 fo that the Anſwer is 215. 11 d. 
This and the like Queſtions are performed by Vulgar Fractions ay ul 
thus: Fraftions. 
2.38 Wy Gf 2 


Theſe Numbers in Fractions are f: by 72, and their product (as by 
— I for Vulgar Fractions is f 5. or 21 J. 11 d. as be- * 


But ſome are apt to take the product of 2 * 78 d. which is 
the Numerator, 3042 for the Anſwer in Pence, and think the Rules 
of Reduction are not right, ' becauſe that product is not the true 


Anſwer. 

10 am ſure if that were the Anſwer, the Rules for Multiplication 
both of Vulgar Fractions and Decimals muſt be wrong; which can- 
not be, as is eaſily ſhown by undeniable Reaſon and Demonſtrations ; 
(ſome of which follows) but that it is not applicable to any Rule in 
Reduction to take the 3042 for the anſwer in pence I am very well af- 
ſured, nor is there any foundation for ſuch an opinion either from 
Rule or Reaſon, 3042 pence being juſt x2-times the true anſwer 217. 
14d, becauſe they divide the 3042 by 12 inſtead of 144, as appears 
_ from the method of working the Queſtion by Vulgar Fractions 

ve. 


Example 2. 


Pulſcip TIED of Decimal 
Example 2. 
44: 2 Tr mixt Number by « Decimal. 


— . 


Multiply 
by 


10.9600 Product. 


Example 3. 
34-25 TMixt Numb. by a whole Numb. 


— — 
* 


685 
10275 


1096. o Product. 


| Example 4. 
Multiply 3425 I Decimal by a whole Number. 
, | 


Example 5. 


Multiplication of Detimals. 


= 


Example 5. 
_—_ FA Decimal by a Decimal, 


6850 
10275 


109600 Product. 


thwm———_—_—_ py — • _—_— — —— — —„- 


A ſecond Example of a Decimal by a Decimal, 


— —-— —pl1I I. 


.0020676 Product. 


The Relation that Multiplication of Decimals bas to that of Vulgar 
Frations. 


The Rule to Multiply Vulgar Fraftions together, is to Multiply the 
Numerators together for a new Numerator, and the Denominators to- 
gether for a new Denominator. 

And in the very ſame manner we Multiply Decimals, to inſtance 
in the laſt Example, 2 by the product of the Namerators 1723, 
and 12 is 20676 3 and the product of the Denominator 10000 by the 
other 1000 produceth 10000000 ; ſo that the new Numerator 20676 
being placed over the new Denominator 10000000, the Fraction 
which is the product is , which expreſſed without its Deno- 
minator, as by the 4th ſtep, 2d. General head, of Chap. i1ſt. is 
0020676 - the product above. | 


"2s Multtplicati on of Dettmals. 
— * ; 9 . * 
The Demonſtration of Multi plicat ion of FrafFions. 


It may ſeem ſtrange to ſome that the product is not greater than 
the Multiplier, or Multiplicand, fince it is always greater in whole 
Numbers, 

Why the But the Reaſon is plain, ſincę the multiplying Units encreaſes thoſe 
- Produ#t in Units ad infinitum'; but the Multiplication of parts of a Unit does 
Multiplics- ſtill decreaſe,or leſſen the parts to infinite lictleneſs ; ſo that if a Fraction 
_— ;, be multiplied by 1, it produceth the Fraction given, as { multiplied by . 
eh than 1 produceth 3; but if that be multiplied by leſß than 1 (i. e. by 
either of any Fraction) then it follows that the product muſt be proportionably 
the Facieri. Jeſs than „ as the Multiplier is y leſs than 1: Thus if 
8 be multiplied by 8, or half of f, the product will be as much leſs 
than { (the Fraction given) as the Multiplier 4 is leſs than a Unit: 
as f by . produces 3 (or ) which is 3 the Multiplier, becauſe that 
Multiplier is but half of 1, . 
The Mulri- Hence it is evident, That to Multipiy any Number by a Fraction, 
plicand and js nothing but to take ſuch a part o Multiplicand for the pro- 


Multiplier duet, as the Multiplier is of x 7 As to Multiply 24 (or any other 
pound Fa. Number) by 5 (or 3) is to take l or 3 of 24, which is 12 for the 
gin of product, and by the ſame Rule 3 multiplied. by 4 produces a quarter 
Unity, of 3, which is z, equal ta g of zofn. 

Hence it is alſo evident, That to Multiply by ; being only. to 
take z of! of a Unit: The Multiplicand and Multiplier are one 
Compound Fraction of a Unit. 

And to reduce any Compound Fraction to a ſimple one of the ſame 
value, is to Multiply the Numerators together for a new Numerator, 
and alſo the Denominaters for a new Denominator, according to the 
Rule in the relation laſt foregoing. | 

The reaſon. Now, that ſuch Multiplication will reduce Compound Fractions. 
of reducing to ſimple ones of the ſame value, appears beſt by an inſtance of what - 
Cempornd. is undeniable and plain, for Example, It is plain and beyond diſpute, 


22 that +of 3 of x Shilling Sterling - pat — For the Numerators 2 
Techn, and 3 multiplied together is 6, and 3 by 4 the Denominators is 12, 
ſo f is the product, now ; of a Shilling being 1 Penny, and conſe- 


quently ,5 ſix pence proves the Rule to be true. 


| Or 


Deviſion of 
Or to make this yet more 
divided into 12 equal parts or pence. 


| „ 4 N 
1 £ d 4. 5 6 { 8 - 4 d : 
n 1 72 3 4 


The line 0 is one Shilling 


d 


Likewiſe the ſame line divided into 4 equal parts, and each of thoſe 
4 into 3 equal parts; then will 3 of 3 be g of the whole line (a b) 
for in 1 fourth there are 3 parts, and conſequently in 4 fourths (or 
the whole line, or Unit) there muſt be 12 of theſe parts; which 
ſhews the Reaſon why the Denominators are to be multiplied toge- 
ther for the Denominator of- a ſimple Fraction. 
And the Reaſon why the Numerators are Ie” together (as 
ia the Fraction above, 3 of 3) is becauſe j of 4 of the line (a ö) as 
(a) is but] part of the Fraction 3; of 4 (as the line (ar) therefore; 
of} or (ar) or 4 is 3 times (a 2) or (a) which thews why the 
Numerator 2 Iis to be multiplied by 3, to give the Number of the 
twelfth parts in the ſimple Fraction of the line (26) required. 
The reaſon why — —— Decimals is performed as whole 
Numbers, is ſhewn next before the uſe of Decimals. 


C HA P. VL 
Diviſion of Decimals. 
Tviſion b Decimals is 2 in every reſpect as that of 


| whole Numbers. So that there's no difficulty in it; and after 
Diviſion is made, take the following” Rule for giving the true value 


of the Quotient. | A 
A General Rule fur the Quotient. 
. k ; The Reaſon 
For knowing what places in the Quotient are Decimal, take the of bi, i: 
” ke . 


difference between the places in the Dividend, and thoſe in Sewn in 
in the Diviſor, and ſo many as that difference is, you muſt ſeperate 1 
E 2 by Div 


«2 wt Kin bet 
7 * „ VET , 
* 1 & 4 


— ** RFI _ "ROI 


30 #S Diviſion of Decimals. - 
by a point from the Quotient. toward the Right hand thereof, and 
if there are not ſo many, make up the Number by.Cyphers toward 
the left hand, | | 5 
And faraſmuch, as for the moſt part it is neceſſary (eſpecially - 
in dividing a Decimal or mixt Number by the like, whoſe Decimal 
places are much the ſame, or wholg Numbers by Decimals, Cc.) 
To add Cyphers to the Dividend, that ſo a Competent Number of 
Decimal places may come out in the Quotient; therefore to know in 


all caſes what Cyphers to add to the Dividend in places toward the 
Right hand, take this Rule. | | 


A General Rule for the Dividend. 


The Reaſm To the Number of Decimal places in the Diviſor, add the Num- 
of this is ber of Decimal places that you would have in the Quotient (as 3 is. 
ſewn in ſufficient if the Quotient is not to be multiplied by any thing, and 
— there happen to be a remainer in dividing) and as many as that 1 
Diviſim of is, Make ſo many Decimal places in the Dividend, by adding Cyphers. 
Dycimale. if - requiſite. | | 


Exanple t. 

To divide a mixt Number by a mixt, as 109.6 by 3.25 

32) 109.6000 (34-250 
96 


— 


" Diviſion ot Decimal 8. 


Note! This proves the firſt Example in Multiplication of De- 
cimals. 


— 
. 


Example. 2. | 
To divide a mixt. Number by & Decimsh, as 10.96 . 31. 
42 10.9600 7 2 
3?) — * 5 


— —— 
SO 


23K... - 
128. - 


800 

64 
160. 
160 


9. 


— 


Note that this proves the ſecond — in Multiplication of De- 
cimals ; and though I add 3 Cypher, that fo I may have 3 Deci- 
mal places in the Quotient according to the laſt General Rule ; yet 
becauſe nothing remains before I haye divided the Cypher in Units 
place, I therefore Cancel it as uſeleſs, and according ta the firſt Ge- 
neral Rule in Diviſion, I ſay the difference between 4 Decimal places 
in the Dividend, and 2 in the Diviſor is 2, - therefore I ſeperate 2 
. firſt figures toward the Right hand the Quotient for Deci- 


— 
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32 12 Diviſion of Denmais. 


Exemple 3. 


ll To divide a whole Number by a whole Number, ſo us to have « Compe- 
hz tent Number of Decimal in the Bnotient, as 1096 by 32. 


* 1096005 (34-75 


Note, This proves the truth of the third Example in Multipli 
cation. ; 


Kerr 4: 


Thi. divide o init. Number by a-whole Number that is greater thay the 
_ Dividend, & 10.96 by 32˙ a 


Gy 1 — (369 
; 128 


— ——2Ü's 


80 


— Exanyle 3. 
To divide a Decimal by d Dicimal, as 0020696 by 1723. 
1723) 0020676 * 


1923 
3446 
3446 
. _ = p 
Note, This proves the truth of the laſt Example in Multiplics 
tion of Decimal, * | 
Example 6. 


To divide a: Decimal by 4 whole Number, as .9 by 324. 
324) 000 (. opa) 
D. 


Note, That in the two laſt Examples, the difference between the 
Decimal places in the Dividend and Diviſor, is more than there are 
places in the Quotient: Therefore according to the firſt Rule, I 
— Cyphers toward the Left hand in the Quotient to make up 

h Number. 


Decimal; 
The Relation that Diviſion of Decimals bas to that of Pulgar — 
Siem and 


There is no Rule in Decimals performed more contrary to Vulgar the con- 
Eractions than Diviſion, not but that Diviſion of Decimals may be done 577 3 © 
the ſame way with that of. Vulgar. Fractions, or. Diviſion of Vulgar 2 - * 


15 an ot 


Fractions the ſame way that Decimals a are; but then in Decimals there 
will always be a ſuperfluous number of Cyphers, both in the Nume- 
rator and Denominator, if worked as V ulgar Fractions, the Fractione 
(when Diviſion is performed 8 the Numer ator of the Di- 
viſor into the Dendminator of the Dividend for the Denominator of the 
Quotient, and the Denominator of the Diviſer in the Numerator of the 
Dividend fer the Numerator of the Luotient) being fo far from their 
loweſt Terms, that their values are ſeldom or never perceivable with- 
out reducing, 

For inſtance, Suppoſe is to be divided by 186 in Vulgar Fraction 
Ways, according to that Rule, the Quotient 
is 58, ſo that in this Vulgar Fraction way 
of Dividing Decimals, here is not only 2 —) 75 10 Ke 
. Cyphers, one in the Numerator and 1 f 
ther in the Denominator ſuperflucus ; but when they are cut off the 
Quotient is 3, which before you can know the value of, you muſt 
divide 30 by 25, according to the Rules foregoing, which was all 
that was required at firſt, if to be divided Decimal way; To that all 
that has been. done thus far to dividing theſe. Decimals as Vulgar 
Fractions is found unneceſlary. 

2. Therefore the ſhorteſt and beſt way of dividing Decimals is to 
divide only the Numerator bf rhe Dividend by that of the Diviſor, 
adding a Cypher or Cyphers (when too little to be divided, as in the 
laſt Example above) both to the Numerator and Denominator. 

3. And alſo divide the Denominator of the Dividend by that of 
the Diviſor, and the Quotients will be the reſpective Numerators and 
Denominators of the Quotient required. 

Thus 38 divided by 28 (by adding 1 Cypher to 5, and another to 
10, making the Numerator of the Dividend 50, and the Denomina- 
tor 1c.0); the Quotient will be } or 2 ; but more of this in the De- 
monſtration following. 

4. And by the ſame Rule may Diviſion of Vulgar Fractions be 
performed (though not ſo good a way) as in the Vulgar —— 
agreeing with the foreſaid Decimals, to divide 
3 by 4, becauſe a the Denominator of the Di- 2 10 

vidend cannot be divided by 4, the Denomina- 5 = or 2 
tor of the Diviſor, therefore I :dd a C ypher 
to 2, and 1 in the Dividend making it 2, and then the 20 divided 
by 4 quotes 5, and the 10 by 1 quotes ro ; So is the rows, 2 of 
'2 as. before. 7 


5. But. 


. 
2 


—V— — —— 


Diviſion of Decimals. 
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5. But becauſe the Numerator und Denominator of the Dividend 
cannot always be divided by thoſe of the Diviſor without Remainers 
not being certain as Decimals ; it is therefore more exact, and is uſed 
in diriding Vulgar Fractions, to Multiply the Numerators and De- 


nominators of the Dividend and Diviſor croſs, as by the Rule ſoro- 


going ; but more of this in the Denominator following, 
The demonſtration of Diviſion of Fratt ions. 


In demonſtrating this, I ſhall ſhew firſt the reaſon of the Rule 
for Volgar Fractions, and then for that of Diviſion of Decimals. 

1. To augment the value of au Frattion it nothing but to Multiph, 

or add to its Numerator, or to take from, or divide the Denominator ; 

Becauſe a Fraction is nearer or farther from a Unit, as the Numera- 


tor is nearer or farther from the value of the Denominator; for f, 2,” 


. &. are each a Unit; but then in comparing 2 Fractions, reſpect 
muſt be had to the Denomĩnators; for the leſs that is (when there is 
the ſame difference between the Numerators and Denominators) the 

is the Fraction thus : ,} is more than , though there be the 
ſame difference between the Numerators and Denominators, becauſe 


3 wants but. of a Unit, whereas ,7 wants? of a Unit; now ," of 


any thing being more than ; therefore that. which wants g of being 
a Unit, wants more than that which wants but g of being ſo. And 
hence it follows 

2. That to male a Fraiion leſs is to encreaſe or add to the Deno«, 
minator. 

For as the Fraction (for Example) J of a yard is made twice ſo 
much if the Numerator 3 is multiplied by 2, viz. f, or 1: yard; 
fo is that ſame } made but half ſo much, viz. } (or 1 quarter and 
Quarter of a yard) if the Denominator 4 be multiplied 
by 2. | 
3. Now from theſe 2 Actioms thus made out, the reafon of the 
Rule for dividing Vulgar Fractions will appear. For admit 4 is to be 
divided by 4, if it were divided by a Unit the Quotient would be 4 ; 
and therefore ſince it is to be divided but by 4 of 1, the Quotient 
muſt be 4 times as much ss 4. | | 


4. For 


. ae 
1 a 0 . vy the 1 76 1 | 
Nager ade Dividend Muh 23 2 
he Denomi Dieiſor ta give is 7 
— — ay 4. — aver rnd: 


5, Now the reaſon why the Denominator of the dividend is to be 
multiplied by the Numerator of the Diviſor is this: Suppoſe the $ 
were to be divided by 3; by the 4th ſtep, the Quotient will be but 
; part of ig becauſe } (this new Diviſor) is 3 times as much as ; (the 
farmer Diviſor) therefore to make the Quotient 3, to be } leſs, is 
(according to the ſecond Axiom) to Multiply | 


phy rae 2 hs —— 3) 4 — 
6 Example, and t product 18 f oy 
nominator = x Quotient ſought. och. 


6. So that in ſhort by multiplying the Numerator of the dividend 
by the Denominator of. the Diviſor (as per the third and fourth ſtep 
ve make the Quotient propditionebly greater than the dividend as the 
Divifor (taking the Numerator for 1) is leſs than Unity: and by 
multiplying the Denominator- of the Dividend by the Numerator of 
the Diviſor, we again make the Quotient proportionably le as the 
22 is greater than 1, as per the firſt and ſecond and 
eps. | 
7. The reaſon of the Rule for the dividing of one Decimal 


e-Denomi afing at 
ar Bag as much, makes the Decimal: to retain the ſime 
ue. | | 


8. Now the moſt rational way of dividing one Frattion by another 
(as is declared in the relatioff of Diviſion foregoing )' is to divide the 
Numerator of the Dividend by that of the Divifor for the Numera- 
tot of the Quotient, and likewiſe the Denominators for that of the 


Quotient, 


— m—_ 


FIT: £143) ibi an Af wt 
" ſo in the | 


into — that ſo I may have the: Divitor 2 the ; 444k — 


by the Quotient will b4 yore ent Maß If IIhould only divide 40 
by the 25, fo that 400 divided by 25 gives 


IE CE — = Fort 6 


the Quotient is 10; ſo it gre that the 
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© +4 
eo ww 


Quotiene be divided, that. Qyotient als IX = = 
ent be div en $ ſhew the true value 
— the Fraction, which 2 — 5 rformed _ work- 
ing, be becauſe an 8 Pu eut- 
off us man Places the 

Us 5 Mos foie PM . | js 


j Nh — 
tion of Decimals 
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des «Decimal Faches v, with- 
ich = the reaſon of putting —.— 
10.99 8: fQuaticnt, as here 
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De Rule of Proper by Decimal, 


T 22 Rule being only Multfplication ind hes mhich ar 


nd yds 
will de treated on hs e e ive ſome 8 on 


fatis faction SO" who may wane the affitance 
4 na fr Pry Wein, 


88 en to find « fourth: 
ET 7 find a fourth: 2 of which 


x notion; therefore place: that 
Left hand 


pany ; then 2 
that duc of 


next the 
on, this — 


on 50 gungen. 
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Quotient. is the 
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ith 14:51 p 
Rranple 1 1. 


If 14 Yards of Cloatht colt 1-Ponnd-3. Shillings; what will a Piece 
of 243 ards coſt-at that rate. 
* The pts of Yard reduce in the Decimal of Yard, andthe 
into the-Decimal of a Pound, as in the 9, 10, 11, 12, 33, 
15 Rules in Reduction foregoing, the Numbers when ftated - 
will fand thus: 


Yards 


4 Bag 28, 77 (25 Auſwer or L 23 
430 10 21. 

ese ge 

1 CR 260 

H : i . i N 21 | 3 ? | 7 

3717 * Nat m 1 S000 6 „ Son 50 

017 l 1 M931 „ eie bees "7 1 | 
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of Sugar cuſt 75 . 66. what n 
ear ran: e 
8 0110007 £1 is » c: Be 
fl! The Decium ee Hobeen ut LE . 427 
"17 1:6 the l ue Found is' 0h 
N Rule ig Rated « and worked thus ih Acne 7% 


£4 fi 


# 


DTTOQOT) If? wm 000 wi nne 03100! (2119 40k nn 


C. . b. : Yu * 
13.9732. 73.877. 1 72 
_ I 


- J. 
12-97 3.}95-8770000( * Anſwer, or J. 3. 16: 
＋ het a 
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14104100 
A 3919 aer 
. 291 La © 632440 


714135120 
erbe, Note, That in this way of x riding, I have omitted putting down 
wey of the products, having deducted the fame as r in the 
Diviſan. firſt Figure 5) I ſay, 5 times 3 in the Diviſor is 10, lo in the 
Dividend reſts o, and 3 times 3. 15, and 1 carried is 16, from x7 
reſts 1, and 5 times 7 is 33, and 1 carried is 36, from 37 reſts 
1, and carry 3,.5 times 9.is. gs, and 3 is 48, from 48 in the Diri- 
dend (borrowing 4) and tlie Teſt is o, and 5 times 12 is 60, and 4 
is 64, from 95 reſts 11, which you ſee I put down, and the remain- 
er is 110110, and ſo of the reſt of the work. 


Ile Demonſtration of this Rule of Proportion. 


ion, and DiviGen of Decimals hg 
ap aye fr wh lg 
| above, will give a the l 
one that bears 4 rn e as the 


31H} e 


; it bie bar 48200 2 
to 2.7, 8s 12 is toa fourth Number 


1. Admit .3 is i 


3 is in proportion 
unknown; for whieh fourth Number I x) then the 
2 put () proportion 


13. *# 


N e ae "of 3; e {s) the 
bigs ei: 27 * >; 15 pe 


ans 2627 TOP] 

+. Now it follow, that if the Product of 2 by .z is equal to 32 
455 Derr 3 thus: * * 
1 equal to 2 


Now 32.4 divided by .z gives the fourth proportional Number, 
viz. 108, which is the Anſwer to the Queſtion. And if the ſecond,. 
third and fourth ſteps are _ „jou will find that this Number 
108 is diſcovered in the very © Way, as per the Rule for working 


| any Queſtion, foregoing, 


* 


CHAP. vin. 


The Reaſon why the 3. in the Rules foregoing: 
by Decimals, are Jn 4 in thoſe of whole 
Numbers. | 


Aving in the before ſhewed the Nature of Ions 
ing inthe © and the Relation Decimals have to Yu 


: IS gs == . — 
= a 


2 ty Dare 7 Figs! Rau, an 


e oi 


Tn Decimal Erations the Unit b 
plained) divided into 10 parts, and. 
= ay od yon 10, Cr. makes the 
n alle Numb 


ako is the. ſame Geometrical 17 * 1 4 part 
of a Unie und a Unit, as there 2 nit and to; for 
xo Tenth parts is 1, and Ten Units is 10; ſo that if you ſuppoſe a 
Unit divided into 100000 the encreaſe of every place from the 
Right hand toward the is by 10 not only till you come to a 
Unit; but until you come to 106000 Units, &c. ad infinitum. 


ts 


Uni 
. 

> | 
J 


Ten Thouſand 
Hundred Thouſand * 


» Thouſand ' 
— Hundred 


Ten 
wi Unit 
Ten 
» Thouſand 


Hundred 


= Hundred Thouſand * 
„Ten Thouſand 


Some. Authors have ſo confounded Fractions and whole Numbers 
with. the ' uſeleſs Terms of decreaſing and encreafing' Numbers, as 
one they were quite different in ee : Whereas there is 

—* Wan that the value of each of theſe Numbers 
3 decreaſe (according to the places) to the 

1 thouſandth part of a Unit ! and on the contrary. the 
nie of esch New pong „ according to the place 
from one hundred tho Unit, ör lower to 100009, Cc. 
Units or blghet ; © « ſo that there be mltthey"of difference in in the en- 
creaſe or of dehnt Furts and Units, they making together 
45 it were one infinite line, of which a Unit is the Center. 


And 


The Excellency ot Dectmais, 

And every ten Decimal parts in one and the ſame place let the 

be were it will, making one of the parts {the net place to- 
wards the Left hand, juſt as 10 in any place of whole Numbers 
makes one in the next place toward the Left hand: It muſt needs 
follow that there being no difference between the eneteaſe or decreaſe of 
Decimal places and thoſe of whele Numbers, there can be none in 
the manner of Adding, Subſtrating, &+c, of Decimals and thoſe * 
of whole Numbers, 

2. As to the ſeparation of places for Decimals from the Totals, 
Remainers, Products, and Quotients after the work of Addition, 
Subſtraction, Multiplication, or Diviſion is ended, the Reaſon is 
purely 'from the Number of Cyphers that the Denominarors would 
conſiſt of if wrote down; which being always a Unit with Cyphers 
towards the Right hand, divides any Number only by a point of ſe- 
paration of ſo many places, as the ſaid Denominator has Cyphers 
in it: But this having been ſo fully diſcuſſed in the Relations and 
Demonſtrations foregoing, | need to ſay no more thereof in this 
place. 


„ 


Containing the Excellent uſe of Dectmals in General, 
and that they exceed any other Fraction. | 


1. HE Excellency of Decimals does ſufficiently appear (if e 
there were nothing elſe to be ſaid for them) from their Nadi, 


Nature being like whole Numbers, as in the laſt Chap- the 60. 
ter has been Explained, upon which account it is im- |” Trane 
poſſible there ſhould ever be any kind of Fraction invented  ex- % yum. 
cellent as Decimal ; becauſe no other Fraction can be expreſſed with- ber. 
out the Denominators, and wrought as though they were Integers ; 
theſe alone retaining the ſame proportion between their degrees or 
places that whole Numbers do, and conſequently none can be wrought 
as whole Numbers but theſe, And 
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| | ON Ret Toney Ray bs Wane w/o 
Nature of vide ſome Number dy the Denominator, which in Decimals only is 
#be Dent- ſuch as may be performed without work (as I have ſhewed above) 1 
Hew mad, know there are ſome that put a = value upon Duodecimals, in the 
preferable, Menſuration of all manner of Work, as Wainſcot, Painting, Plai- 
#0 Duedeci« ſtering, & c. but let but the Rule wherewith the are 
Lane, Alten, viz, the Yard, Foot, &, be dirided into 100 parts, accord- 
'E* ing to the Nature of a Decimal Fraftion, and the work is done by 
an eaſie Multiplication of one Denomination, whereas in other ways 
of Meaſuring work, there are many tedious Reductions and Divi 
ons, which are avoided by the | way. a 
3. In divi- 3. Another thing wherein the Excellent uſe of Decimals appears, 
— * their aptneſs for dividing any Meaſure into parts, which parts 
' hemaricar agree, ſo exactly with thoſe of whole Numbers, that the parts ſerve 
Infrument; Either as Units themſelves, or as parts of a Unit, as the Diviſions on 
Diagonal and other Scales, and Inſtruments of ſingular uſe in all the 
parts of the Mathematick; all or moſt of which are Decimally di- 
vided. 
4. In the 4. The Excellency of Decimal Fractions above all others that can 
preciſe and poſſibly be thought on, appears in their uſefulneſs in the preciſe and 
cafe Cal- ſpeedy Calculation of all manner of Tables; and more eſpecially in 
thoſe two excellent ones, of Compound Intereſt and of Logarithms ; 
which if they were to be calculated. by any other Fract ions but De- 
cimals, would not only be four or five times as long in perſecting; 
but when done, would be abundantly more troubleſome in the uſmg 
of thoſe Numbers when Calculated, in all which, beſides in things 
of lefſer moment, I have very much experienced the exceed ing uſeful. 
neſs of Decimals. 
. in com» 5. Decimals are of admirable uſe in the calculating the Intereſt 
* due for any Summ of Money, which may be found of 5 Summs of 
V. Money, by Decimals ſooner than that of 1 Summ by Reduction; 
which I ſhall therefore ſhew more particularly in 
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o HAP. X. 
Concerning Intereſt of Money, 


P Diſcourſing an this Subject, I ſhall ſhew you 
1. What Principal 1 
2. What Intereſt is . a Compound. 
3. What the. Rat — 
4 What Diſcount of Money i 
5. How to find the Simple Intereſt of any Summ. 
6. To find the Compound Intereſt of any Summ. 
7. To find che true Diſcount of any Summ for any time. 
8. Give you Tables, the ge of Simple, the other of Com- 
pound Intereſt. 
9. Shew the uſe of the Table of Simple Intereſt, 
10. Of that of Compound Intereſt 
11. How to Calculate any of the Numbers in the 0 
pound Intereſt Table. 


I. Principal Money is the Money that is put out to Intereſt, Principal 
nhich þ rob cel 6; decal Ex. fun the Sock. Summ her: 


5 64 or prod 
e oney, or Uhr is, e tot 1 — 

1325 ay.” the 1 by echt 2 1 there 
which is Simple or ſingle ot the — — 
actually received h. the Barrows 

But Compound Intereſt, is the 4524 6 not only of the Original 
Principal Lent; but alſo of ſuch Intereſt as is not paid when due, 
being added to the Principal firſt Lent ; as if I have 100. at Inte- 

reſt for a Year, for which I am to receive 61. but that not being 
paid when due, I reckon Compound Intereſt for the ſecond Year, 
1. f, the Intereſt of the l. 100, and of the 6 Pounds that ſhould have 

been pald for Interęſt the firſt Year. 
3. The rate of Intereſt is the Summ that is paid for Intereſt of , 11 
J. 100 for 1 Year; for it is from that Rate, Reaſon or Proportion —— 
that the Intereſt of any other Summ for any other time is Com- 


puted. 
G 2 4. The 
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46 Concerning Jntereft of Money. cog 


Diſcomr, 4. The Diſcount of Money, is the abating of part of the Princi- 
what it * for paying the Remalner before it would grow due; as if I 
ve J. ioo due to me at the end of 1 Year ; but having preſent oc- 
caſion for » I diſcount at the rate of 6 per Cent, per Ann, ſo 
that I muſt ye but J. 94: 6: tly, to achte my Debt 
of /, 100 due to me a Year hence. 'How this is done will appear in 
the 7th. head of this Chapter. | 
Tv find the 5. The way to find the Simple Intereſt, or increaſe of any Summ 
— 1 af for any time j as ſuppoſe of 320 for 1 Year, is thus: 
any Sum As J. 100, Is to 100, and the Intereſt thereof for a Year, ſo is 
for 1 ner. 320 (or any other Summ) to the Summ it is amounted, or en- 
7. Rule. creaſed unto in that time, | 
See the Work. 


Prin, P. and Int, Prin. 
Joo. 106: : 520. 
106 
312 
52 


Anſwer =/. 551.20 


Fw «xn Here you ſee that the J. 520 isencreaſed to 551 : 45. in 1 Year, 
Number of at the Rate of 6 per Cent. per Anz. or if you would know the Simple 
N77. Intereſt for any Number of Years, firſt _—__ Rate by the 
e Number of Years, and add the Summ to 100. t 

As 100 is to that Summ Total, 
So is the Principal given, to the amount required. 
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Example 1. 


Wbet is the amount or- encreaſe of /, 520 for 10 Years at 6 pey | 

Cent per Anz, Simple Intereſt ? | =." 
According to the Rule 10 times the Rate is 60./, which added te 

100 makes 160, then | 


Prin, P.andint, Prin, 
As loo, 160;: 920, 
; 160 
312 
52 


L 832.00 Anſwer 


Here you ſee that /.520 in 10 Years will encreaſe to J. $32 at the u fir 
rate aforeſaid ; and the difference between J. 832 and J. 520, the 4% parte 
Principal is I 312, the Intereſt alone. Tan 

Again, If you would know the Simple Intereſt of 520 /. or other 3 . 
Summ for half or quarter of a Year : Take half or a quarter of the 
Rate, and add to 100 J. working then as before. 


Example 2. 4 
* : * 
8 What is the Intereſt of J. 520 for 4 of a Year? 


100, IO1.S :: 520 Q dy - 
520 | | 


n e | ** 
50.75 fs 


527.800 


4 


"Invereft for Here it is plain, that the amount of . 320 for a quarter of a Year 
| r 8 or the Intereſt 1 J. 7: 16: © | 
Rule, 


y, If you would find the Simple Intereſt of any Summ for 
1 4 nay eme, that is not the fourth part of a Year, Mit eu 
* (which is the 2 of 1 /. for 1 day) by the dg which you 
would know che Intereſt, and Fhat Product by the Summ given, and 

that laſt product is the Anſwer. | 


Vrumpir 3. 


What is the Intereſt of J. 120: 6: o for 211 days? 


164554429 
69369626 
34684513 2, 


0035 Atſteer-. 
Here you ſee the Arifivir by the Rule 16 J. 4: 3: 5] 


en 6. To find the Compound Igtereſt of any Summ: You muſt have 
fad the an operation in the Golden Rule for each of the Years the Summ 
Compound js forborn; the firſt is to be wrought as in the x Rule of the laſt 
Ant of head, and the fourth Niimiber jo;that muſt be the third Number in 
2 cee ſecond Operation; the foilrth in the ſecond muſt be the third in 
the third, &c. the 2 firſt Numbers in each operation being the ſame, 
as the amount of J. 520 : 4 Years forborn is / 656: 9: 9, thus: 
* 4 . | 


J. oo. 


| ST 6.6 
For the amount the firſt Year, as 100. 1061: 520. 551.2 
For the ſecond Year, 100. 106:1 541.4. 584.272” 
For the third Year, 100, 106:: 5$4.272:619.32832 
For the fourth Year, 100, 1061: $19.32832:646,458 


Here you ſee that if J. 109 _ tos, J. 420 will requireL 551.2 
at the end of 1 Year, and that will require i. 584-272 the ſecond Year, 
and that /.619.32832 the third, and that requires /. 656.488 the 
fourth Year. 

As for the other things in Com Intereſt, as the preſent worth 
of any Summ due any numbers of Years hence; the amount of Annui- 
ties, & c. I ſhall ſhew how to Calculate the: ſame-under the 1 1th. 
General head following. | | 


7. To find the Diſcount to be allowed for paying any Summ be- 7h D 
fore due; ſome only deduct the Intereſt,” as if I have I 520 due to 1997 bow = 


me at the end of 1 Year; they uſually deduct the Intereſt for hat 
time, which by the firſt Rule to the th. General head of this Chips 
ter is /.31: 4: oo, and being deducted from the J 3 0 lea 


J. 488 : 16: oo to be paid preſently : but the true method of ad- Rl 


ing the Diſcount upon J. 520, that is but due a Year henes to know 

what is payable preſently, is by this Proportion. 8 . | 
As J. 106 is to 100: ſo is |. 520, to J. 490: It: 32. which 

number is the Summ to be paid preſently, * 
So likewiſe the Diſcount of any other Summ, for any other t 

found, by firſt finding the Intereſt of J. 100, for the time that the 

Money is paid before due: then 


As the Summ of that Intereſt and / 100, is in Proportion to l 200 : Gmwal ® 
ſo is any other Summ whatever to the Summ to be paid preſently to N. 


fatisfie the Debt, Diſcount being allowed of /. 6 per Cent. per Ann. 
for prompt payment. 
8. The Tables of Simple and Compound Intereſt follow. 
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The A- 
mount of 
1 Pound. 


The pre- 
ſent worrh 
of1 pound. 


The A- 
mount of 1 
pound An- 
nuiry. 


The pre- 
ſent worth 
of 1 pound 


Annuiry. 


wv aw ow + W » 
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4 TABLE of Compound Intereſt at 1 © per Cent. 


- The A- , The pre- The An- 
F | The 4 The pre- mount of 1 | ſent worth | nuitythat 
mount of | ſent worth pound An- of x pound 
I Pound. oft pound. | nuiry. Annuity. 
[3] 1.1 + [g0g0g . 0.99999 

1 24 1.73553 
3.31 2.48635 
4.641 | 3 16986 
6.1051 
9.71561 
9.48717 
11.43538 
13.57947 
1198742 
18.531116 
2138428 
4. | 24.352271 
27.977498 


17.91818 
13. 10999. 
1442099 . 06 
1725 
7 
; 413 49636 - 
|19-60614 |. 
4209-78251 
2202946 | ; 
23 35123 
2% 
441. 
38.2787 168 122719888 
29.4839 9.75701 
40.131.24921 1,022 449995 1977911. 


Concerning Jntereſt of Money, 


. 


Tie uſe of the Table of Simple Intereſt. 


This Table ſerves whether the Intereſt h to be Calculated for x 
certain number of Days, or even Twelfths or fourth parts of a Year, 
which thoſe Tables cannot, which are faid to be calculated for 1, 2, 
3, Ce. Months, and at the ſame time never ſhew what they meat by 
thoſe Months; it is well known our Months are di t ia length, 
and as ſor their even Twelfth parts of à Lear, there is no ſuch time 
taken notice of in any Kalender or Computation of time: therefore 
I think where the Intereſt Tables are for, Months; there ought ſome 
mention to be made what Months they mean, as Jannary, Februery, 
Cc. becauſe they differ mach, or elſe; to. call ſo,many days a;Month, 
which 1 have done for the more eaſie computing the exact Intereſt for 
any Number of Days: but I have aid morg of this in my. Supplement 
to Comes Commerci : I ſhall proceed here $9 they how to find the In- 
tereſt for any Number of Years, Days, or Quarters of Years. 


Propoſition, 1.] To find the year, of any Summ for any Number of 
Months, or Days, as from any Day of one Month to any of ano- 
1 as the Intereſt pf / 400 from Fauna 21, to Offober 
I ith, following. Ay of SIS 182 
The intire Month in this time are 8, of which there are 4 that 

have 31 Days thereinz and x that has but 28; which is 2 ſhort of 30, 

which 2 from the 4, there reſis 2 Days above 8 Months, 


and thoſe 2 added to the 11 Days in Fannary, and the 10 in October 
the Summ is 8 Months and 23 Days. So the Intereſt by the Table of 


d 


I. 500 far 8 Months of 30 Days each, IS = 19 14 061 


and for 15 and 8, or 23 Days 1... ©; 17,099 


— —rim“⅜ 


© The Summ or Anſwer = 21 12 03] 


And that you may the. better know the Days in each Month, and 
compute the odd Days above 30, take the fame as follows. 


3 1 


= - 


60 


——ů— 


* 
FE 2 ae 7¹ E 1 
March - 31 Fnne 30 September 


— — ˙ — — ͤ—E— 


7 ſent Example of the lift Propoſition, being the moſt uſual Caſe. 


Admit you would know the Intereſt of J. 300 from April 24 to 
October the 5th following. The intire Months in this time are 5, of 
which there are 3 that have 31 days, which 2 to the 7 odd Days 
in April, make 10, and thoſe 4 in October, are in all 5 Months 
and 14 Days; now the Intereſt 


Of . e 12: 6:6: 3 
for 14 — — trix: 0:0 


— C 


The Summ is = /. 13: :9: 6 1 


Prop. 2.] To find the Simple Intereſt of am Swe for « Tor, or 1, 
rp. 37 To fd the Single f bor of tears as of 4, 360; 12: 
da at, is thus : 


di rnb 18: 00: 00 
4 1 60 for 1 Year == /. 3: 12: ov 
135. 1 1 0: oo: 08 


- Anſer E 247 Iz': 083 
Here you ſee the Intereſt. of J. 360: 12: fora Year js Lal: 12: 


e 285 + Ute Intereſt of 7 : 123-00 for} of a 


J half is L to: t: 47 the atereft' thereof for 1 a 


Year, MAY 4 the 21: 12: $3is J 16: 4: 6} the In- 
rereft for 


If the focereſt of A bo: 12 enn 


of Years, it is but the I. 2112 5er 
epd g bf he 2 Bthe — — 
07h. ſors Yon Nw 14; 63, Ce. 


To 


—— 


.. of Money @ 
me uſe of the Tables of Compound Intereſt 


Cafe 1. To find the ¶ mount vf any Summ forborn any Number of 
Years, as if a Teſtator bequeath to a Legatee I 500 to be paid him at 
the end of 21 years, with the utmoſt improvement of Intereſt at 6 per 
Cent. The Queſtion is what muſt then be paid. 

Caſe 2. To ſind the preſent worth of any — at the end of any 
Number of years to come. As ſuppoſe à Legatee is minded to fell 
for preſent Money, the Summ of J. 1699: 15: 7 which was left 
him payable at the end of 21 years, what is it worth preſently. 

Caſe 3. To find the Amount of any Annuity forborn any Number of 
Years : as if an Infant has an Annuity or Rent charge of-30 / per Au. 
payable out of the Rent of certain Lands, to be paid him at the end of 
21 years, with the utmoſt improvement for that time by the perſon 
then in poſſeſſion, what will that Annuity be then worth? 

Caſe 4 To find the preſent worth of the Reverſion, 

1. Of an Eſtate in Land, in F 
2. _—_ _ in Houſes, Fin We 
Of an Eftate in Land, 88 
— Of an Eſtate in Houſes, For a time limited 

Coſe 5. To findthe Annuity that any Summ will purchaſe, either of 
Land or Houſes in preſent, or in Reverſjion, wherein is ſhewed to 
Fine off Rent of Land or Houſes, cc. - 


The Anſwer to Caſe 1. 


Look in the Table of Compound Intereſt at 6 per Cext. and againſt 
21 in the Collum of Years you ſhall find * | 


. 3.39956 which is the Amount of 1 f for 3-39956 
21 Years, and being multiplied by 300 che £0. * 
Product is J. 1699.78 or J. 1699: 15:74 — —4 
See the Work. 4 *1699.78000 | 
| Anſwer to Caſe 2. 3 


The ſolving this Caſe proves the truth of the laſt, and it is done fir, 
by the ſecond Table from that of Years, for againſt 21 Years in the c. 
Table of 6 per Cent. you have in the Column of (the worth 
of 11.) .294154 which multiply by the Principal 1699.78 and the 
Product will be I $00, the 


t 
ent worth of 1699.78 due 21 Years 
I 2 Anjwor 


62 Concerning Intereſt of Money, 


Anſwer to Caſe 3. * 


In the third Column from that of years in the Table of 6 per Cent. 
you have againſt 21 years, J 39.99272 the Amount of 1 J. Annuity 
forborn 21 Years, which multiplied the J. 30 the Annuity given, 
the Product will be J. 1199. 15: 74. See the operation where the 
value of __ Decimals 78 1 l. is (the 60. being not © conſiderable): 
x5 4. 74d. | | 


3999272 


Anſwers and Examples to Caſe 4. 


The Cows be value of an Eſtate in Land, Fee- Simple is commonly about 
en vaule 20 Years Purchaſe. And of an Eſtate in Houſes if well Built, is 
Lende but worth in Fee about 12 Years Purchaſe; becauſe of the great 
224. for Charge that attends che maintaining and-upholding-thereok, Alſo in 
Lives, os the Purchaſing of Leaſes 7 Years, is commonly reckoned Equivalent 
nr. tor Life, 14 to 2, and at Years to 3 Lives ; but 3 Lives in a Leaſe 

are generally much more advantageous” to the Purchaſer than 21 
Yeats, though he pay a Years Purchaſe for Renewing a Life when it: 
falls, | 


The Parchaſe of an Eſtate in Lund. 1 
| Tears, Months, 
For 1 Life, or 9: Yearsis. 3: 7 Purchaſe- 


For 2 Lives, or 14 Year = 9: 3 
For 3 Lives, or 21 Tears - 11: 9, 


| The Purchaſe of an Eftate in Houſes. 


8 1 Trars. Months. 
For 1 Life, or 7 Tears is 4: 10 Purchaſe, 
Lies or 14 Tears — 7: 4 


3.Lives,or 21 Years = 8: 7 


* 
© * 
ON 


—— ak - Ok. — A/C et... m — 


Concerning Intereſt of Money. 63 
For they that Purchaſe Land expect but 6 per. Cent. for their hen t 
Money, but thoſe tbat lay out their Money in the Purchaſe of Houſes C. 
expect 10 per Cent. for their Money, for the reaſon-aforeſaid, - - - — 

This being premiſed, I ſhall ſbe the method of, Purcbaſing the i 2wcho- 
Reverſion of any Eſtate, as . 

n Admit 1 have 15 Years to come in a Leaſe of Land, for which 
I pay 80 J, per Am. which I am willing to Purchaſe in Fee, after the of che 
Expiration of my Leaſe ; What is ſuch an Eſtate worth in preſent e. 2 
Money ? - | 

To anſwer this, I ſuppoſe the Land in Fee to. be worth 20 Years 1 
Purchaſe, i. e. 20 times So Pounds or J. 1600, 

Then I conſider what is the preſent worth of /.8o per. Ann to continue 
15 Years, which: (by the help of the 4th Column from that of Years 
in the Compound Intereſt Table of 6 per Cent. I find I $24 : 00: 41. 

For againſt 15 Years in that Column is the preſent } 
worth of 1 / Annuity to continue 15 Years, 5 - 9.712248 

Which Multiply by 80 


and the Product is 1776.979840 


1600.0 
which is the preſent worth of J. 80 per Anz. to con- = — 
tinue 1 5 Years, which de ducted from the l 1600 the rem. is . 823 02016 
which muſt be given preſently for the Reverſion of the 
Eand in Fee after the Expirationof the Leaſe. 
2, Or if this J 80 per. Ann be in Houſes, thenthe Reverſion in Fee Of Houſes 
Simply after 15 Years is expired, is worth in preſent Money J 35 1:10:3 i . 
For the value of 80 l. per Ann. in Fee, is here 12 Years 
1. 6. — times 80, or 960 * 
And the preſent worth of 1 J. per Ann. at 10 per Cent. 
in the Compound Intereſt Table, againſt 15 Yes is — e {. 7.60608 
Which multiplied by che Annual Rent. 80 


The product is 


J. 608.48640 
- 960 
which product is the preſent worth of / 80 per Ann. in 
Houſes to continue 15 Years, which deducted from? 


the Purchaſe in Fee, J. 960, the remainer is = „ 351 5136 
_ muſt. be given preſently for the Reyerfion of that Eſtate in 


2 | | 3; But. 


v - 
- IL 


„ 


54 


Concerning Jntereft of Ponep. 


* 
the 15 that is in his Leaſe, what ſhall he give. 
m— 
pureba 
the Rever- 
fon of land 


3. But if this Tenant is minded to augment the time in his Leaſe, 
he would Purchaſe with preſent Money 20 Years next after 


Add the 15 and the 20 * and they make 35 Years, then 
find by the 4th Column in the Compound Intereſt Table (of 6 

Cent, if the Eſtate be in Land, or of 10 per (ent. if it be in Boots) 
the preſent worth of 1 J. per Ann. to continue 35 Vears, and Multiply- 


fer o time ing that by 80, you have the preſent worth of 80 J per Ann. to con- 
* 


limited. 


Example 


for Land. 


\Example 
e Houfes, 


ration of 15 years; which is 


tinue 35 Years reſpectively. 
Then *find by the very ſame method the preſent worth of J. 80 to 
continye but 15 Years, and deduct that from the preſent worth for z 5 


"Fears, and the remainer is the Summ to be paid preſently for 20 


Years Reverſion, after the 15 Years Leafe is expired. See the Work. 
18 more 20 is = 35 Years" (ſuppoſe this to be Land). 
The preſent worth of x /. per Aus. to continue 35 Years is.14.531583 
Multiply by - Years 80 
and the preſent worth of 80 J. per Ann. "wy 
continue 35 Years is 


1162.526640 


uo the pteſent worth of l. 8o per Ann. tocont. 15 years is 776.9984 


which deducted the Remainer is the Summ to be paid 
preſently for 20 years Annuity of 80 l. after the expi-d J 385.5468 


— — 


Or if the Eſtate be in Houſes. 


Then by the Compound Intereſt Table of 10 per Cent. 
The preſent worth of 1 J. per Ann. to contin, 35 years is J. 9.64413 
| Multiply by years 80 
and you'l find the preſent worth of J. 80 per Ann. 

— 4 35 — — - —ͤ— 8 4777.04 
the preſent worth of 80 /. per Ann. to cont. 15 years is J. 608.4864 
which deducted, the remainer is /. 163 : 00: 10 wag 

which is the Summ to be paid preſently foran Annuity 
of L 80 Rent of Houſes, for 20 Years next after the 56 163.044 
Years is expired, "————— — 


4. A hath a Leaſe ofa Houſe of 50 l. per. Aus. to continue 15 years, 
and B hath one of 40 I. per Ann. to continue 35 years, and they a. 
gree to make an exchange; The Queſtion is what one muſt give the 
other in preſent Money ? » To 


— Furrnef at Ga 


To five this, find the peat, worth of 4 his Lexfe, e 

dan; to continue 15 years, whi | 4380 6: 
Alfo the pre ſent n 806 

to continue 35 years i prone oe 395: 15: 1 
Here it appears that 4 muſt give B EY ER TOR HO 

L 5: 9: 24in hand, the preſent worth of Daene ks : 9 

eb wap being ſo much more than that | 

$ 


Anſwers and Example to Caſe 5 


To find what Annuity to continue any Number of years, any Summa 
will Purchaſe, k performed by help of the Sth. Colima, from that 


of Years, 
Example 1.) There is a Leaſe of a Houſe to be Lett for 21 years, 


of 1. 60 per Ann and J. 200 Fine; but « Tennant for the adrantage of | 
dis Wife in ence of hisown death, wou r 
Fine: The ion is what Rent he mu 

Here the — by the — in the Fine is 4 2 % 
therefore the Anayity that J 300 will Purchaſe th continue 31 years, Zine Fine off 
muſt be deducted out of the Annuity 60 and the Remainer nul be u. 1 
paid and the Fine J. %% 

By the Table of io per Cent. J. 1 will Purchaſe? 7 
Ber Att. for 31 Je. — — 10558 

Which Multiplied by — 300 
— — — 
The Product is — 1. 31;67400- - 

Which /. 31.674 deducted from- the Anndity 60/4; the remainer is 

18.576, or J a8: o: 64 which is the Rent do be paid far- 31 years, 


the Purchaſer paying 7 l. 500 Fine. 
Examp. 2.] There is a Leaſe of a Houſe to be Lett for 31 yeuy, 22 


fot hab: 6; 64 pr Am and J 500 Fine; but the Leake being 
Trader newly ſet up, and having occaſion for preſent than, is ang 52 1 
to pay the grester Rent, ſb that he may pay: but J A0 Fine; How gr 
muſt his Rent be eyoreaſed, ta make the Bargein Lauben: to they 
ſaid 428 : 6: 61 Rent, and /. 300 Fine? 

Here the difference; or abstement of the Eine being, 1. 300, — 
fore the Antmiry: that L 300 Spares — — 41 years 
ro pe CAE hel: 34 + $325 propaked — 
Rent, J. 28: 6: 61, 2 mm is /. wing e 2 U- 31 
Fears and i. 200 Fine; which proves the laſt Queſtion. Examp. 


% 
, 


ay 60 , per 


t Fine he ought to pay 


h Fine mult be paid, and 7. 60 per Aun. Rent, to 
anfiverthe-demagd,” ©! 000000 00 | 
ToPwebaſe ., Exam. IA Gentleman having received his Fortune which is 1 300, 
Aities and alſon prodiiſe-of maintainance for 5 years Gratis ; he is minded 
mm Rever- to Purchaſe an Annuity with the ſaid J. 1500 to contidue 7 years to 
* commence after the Expiration of the 5; the Queſtion is what An- 

unity to continue rhat 5 years, the f.275 00 will Purchaſe 2 
I ?o0o anſwer this, firſt find: the amount of J. 1500 for-5 years Com- 

pound Intereſt, at 10 per Cent. which is . 24151513 
Then find whit Annuity J 24751 15: 33 will Purchaſe to continue 
7 years, which it J. 496: 6: 41 per Ann. theanſwer; found by mul- 
tiplying the 5th Tabula N' from that of years, in the Table of 10 
per Cont. againſt 7 years, i. e. 20545 by 2415: 15: 3h or 

1. 2425564; 5 9 | 
Nate, That though I have done this at 10 per Cem. yet Annui⸗- 
ties are moſt properly computed at 6 per Cent. by the 1ſt Table of 

Compound Intereſt, U 


77, Calculate ay of the Numbersin the Tables of Compound Intereſt 


I. The Colunm next that of Tears is made thus, for 6 per Cent. 
I. As 100. to106:: ſo 1. to 1.06 the 1ſt. No. 
2. As 100. 106:: 1.06. 1. 1236 the zd. N'. and ſothe reſt. 
2. The ſecond Column from that of Tears is made thus. 62 
1. As 106. 100: : 1. * Iſt. Ne. 


= the 26; N. &c. 
pie. 99092 3. The 


2. As 106. 100: : .943396. . 8 


- 


Lhe Extraction of the 


Sqaare-Root, © 67 


= HE Extraction of the Square-Root is the findi 


3. The Third Column from that of Years is made thus : 
1. The firſt Number is always 2. ; 
2. The ſecond in this Column is the Summ of the firſt in the 
firſt and third Columns; Cr. 
4. The Fourth Colunm from that of Tears is thus made : 
1. The firſt is always the ſame with the firſt in the ſecond Column. 
2. The ſecond in this, is the Summ of the firſtin this and the 
ſecond in the ſecond Column, &e. 
3. The Fifth Column from that of Tears is thus Calewlated : . 
Divide a Unit by any of the Numbers in the fourth Column, 
and the Quotient is the Reſpective Nꝰ. in this fifth Column. 
1. The firſt Number in this, is the firſt in the firſt Column. 
2. As 1833392. 1: : 1. .54543 the ſecond Number in this 
__ fifth Column, Cc. 


e 1 


Of the Extraction of the Square and Cube Roots. 


Seck. 1. The Extraition of the Square-Root. 


a Geo- 

metrical mean rtional between 1 and the Num ven, 

i. e. it is the finding out ſuch a Number, as being ied by it 
ſelf produces the Number given. 

2. Hence it follows, that every Number cannot have its Root Ex- 

trated, becauſe every Number cannot be produced by Multiplying 

another Number in it ſelf; but all Numbers are either compleat or 


3. A compleat Square-Number is one that can have its Root ——— 

tracted without a Remainer, being the Product of any Number mul - imper- 

tiplied in it ſelf,” as 4, 9, 16, 25, &. — __ 
4 An inen Syare-Nomber es that cannot have its Root . 

extracted without a remainer, as not being the product of any Num- 

ber whatſoever multiplied in it ſelf, as 2, 3, 5, 6, 7, 8, 10, 11, - 


12, &. K 3. The 


or gt uſe of -all 


next Chapter. 


which will appear in the 


[7 : 


* 
a 
o 
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o 
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* 
o 
- 
* 
= 
* 
. 
* 
= 
= 
* 
„ 
. 
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= 
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= 
* 
4 
* 
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s 


861868606 
EL 
* 


725 
3 6 


6. 4 TABLE of the Squares of all the 9 Digits or Roots take as follows, 
which will be uſeful in the Work of Extract ion following. 


— —-—-— 


Roots = 1 2 


Squares— 1 4 


V 


9 16 25 36 49 64 81 


— 


ample 
Extra#i 


the Rust of 
4 at 


Root as there are points, 


2. Then conſider what 
Numberbeing multiplied 
by it ſelf will produce a 
8 next to, and leſs 
than the firſt branch to- 
ward the Left Hand, 
which by the ſoregoing 


Squares is 1, which there- 
fore put in the Root as 
in a Quoti —_ 


Table of Roots and their 


7. If you would find the Square. Root of any whole Number as of 
1550025, you muſt firft make a point over Units place, and ſo over 
every ſecond toward the Left Hand as you ſee in the Example follow- 
ing; where obſerve, that you will always have as many places in the 


and the 4 points divides as it were the 


Number. Number given into 4 parts or branches. 


. » + +» The Roo, 
The Square. 1550025 (1245. 


— 1. Divid. 


F22 ) 55 
Divid. 


| 


Diviſors & 244 ) 1100 = 2. 
[246 ) 12425=3. Divid. 


* « 
o remainer, 


e extraction dt the Sqilave-Rode:® 69 
; (or Multiply by itſelf) the figure ſo put in the Quotient. 
| 1 the ſaid firſt branch (1) toward the 
left hand, and the remainer 


iq (0). 
5. Brink down the E „ you ſee in the Example) * | 
which muſt have been placed toward the Right Hand of the remainer 
had there been any, - 
6. Double the Figure () laſt put in the Root, and put that 2 like 
a Diviſor whereb * divide the laſt branch 35. 
7. See always hoW often you can have the figure ſo double (as here 
2) in all the Figures except that in Units place of the dividend (here 
5) and put the anſwer in th Root (in this Example 2) which put 
alſo towadd the Right Hand dhe Diviſor 2. 
8. ' Multiply the Diviſor by the ſaid Figure laſt put in that Root as 
here 2 times 2 is 4, from 5 reſt x, and 2 times 2 is 4, from 5 reſts 
1, ſo there remains (11). 
9. To that remainer (12 bring down the next branch (oo) and 
you have (1 100) for a new div idend. 
to. Then double the Figure in Units place of your laſt Diviſor, 
and if that double exceeds a Digit, add the 10 to the Figure in tens 
place of your laſt Diviſor, as twice 2 in the laſt Diviſor is 4, is the 
new Diviſor 24- | 
11. By this 24 divide the ſecond Dividend (except Units place) 
which is 110, as here 24 is had in The, of Gn, which 4 put in 
the Root and alſo in Units place of the Diviſor 24 making it 244, and 
having deducted 4 times 244 from 1100,the remainer is 124. 
12. To this remainer 124 bring down the laſt branch 25, and it 
will make 1242 5 for the 3 dividend, 
- x3. Then double the Figure in Units place of the laſt Diviſor (4) 
and it makes 8. | | 
14- Then divide 1242 in the Dividend (being all but Units place) How » 
by 248, and the Quotient is 5, which put alſo in Units place of the fr. , 
laſt Diviſor, then Multiply 2485 by 5 (laſt put in the Root) deducting f 1. 
the Product from the Dividend 12425, and the remainer is (o) fo is Span- 
the Square-Root 1245, which Work _ N Multiplying Re. 
the Root 1245 in it ſelf, for if the Work is right it will produce the 
Number given to have its Root extracted, vjz. 255 0025. X 
Note, if any dividend (excluding Units place) cannot be di- 
vided by the Diviſor ; n in the Root, as alſo in 
Units place of the Diviſor, and ſo proceed to bring down the next 
branch or part of the Square N' given. 
| K 2 4 Example 


M 
4 


3 Example 2. 
What is the Square-Root of 144057642 Fl 


24002) 057642 2, 3 and 4 Dividends. 
9638 = Remains. 


Here you ſee, this Queſtion is wrought juſt as the laſt, bat only 
that whereas the Diviſor (24) cannot be had in the part brought 
down, viz. (os) therefore I put (o) in the Root and Diviſor, and 
bring down the next Branch (56) and fo divide 57 by 240, putting 
the anſwer (o) in the Root, and to the Right Hand the 240, then 
to the 376 I bring the next Branch 42, and fo divide 5764 by 2400, 
and the Quotient is 2, which I put in the Root, and to the Right 

Hand the Diviſor, &c. © 


8. To Extra the Sguare- Root of 4 Decimal, 


Decimals This is done the very fame way with whote Numbers, only obſer. 
— — ving that if you have not an even Number of places in the Decimal 


Due, given, ta make them ſo by adding a Cypher, or accordi 
2 2 Root to conſiſt of places, 2 What 
radu, is the Square-Root of 981? - | 


Exomple 3. 
98190000 (8837 


— — 


168) 140 


1763). Goo * 
17667) 134100 


L———_——_—_—_—_—_ 


7431 Remains, 


22) 44 — aſt. Dividend, 
_ 


* 


otient 


Example 4. : 5th 


"What is the Rost of old Anſiver GGG. 
See the Work, 


«0007 1000 ( 0266 


244 Remains. 


9. So that if you would have a more Exact Root of any Imperfect 
uare Number, as that in the ſecond Example above, you need only 
d ſo many couple — 1 ang toward the Right Hand the Num- 
ber given, as you would have Decimal places 
as.follows, and you will have the Anſwer-near enough the truth 


Example 5. 


144057642.000000. (12001.401=R 


240044) 963800 
24004801) 362400 
2 12235199 Remains. 


5 


| with Do- | 
put one bh. ® 


- pherrnant 


in the Root, work. 


eite 


have Cy- 


the peine. 


18 
: 
* 


Tt 


f 


*8 


4 


2 


SE LET 


"vs: Thar — — an even Number, 2 
| will e ore Ui ple of th whole Number as it « 


2166 Mite, Tie ie Ba ihr fart Band rs 
qe 


bee Ne 2 4 717 (for _— the 
will be found as 


* dl 6. 
What is the Square-Root of 37 1.0007 1000? 


1h Note, That as many points as are over the Decimal parts given, ſo 
2 many Decimal places muſt you have in the Root. 


— 


% 


47300091008 (192613 


+ 


38520) 3 ' 53110 
os 385233) ) 1458900 


it 


303231 Remains. 


- Hew #6 Ex- 10. The Square- Root of a Vulgar Fraction is extracted by reducing 
- ra? the "it firſt to its loweſt Terms, and then the Roots of the Numerator 
22 But if the Roots of both 
cannot be taken, the beſt way is to reduce the Vulgar Fraction to a 
— and then work as in the third and fourth Examples fore- 


. = ö 5 , a "of * . 
" — - b . | * 
. " 4 , > * TY 
_ "5 a 
: P . 
r - "IF 
rt | ; ; 5 A. 
= Y a. . MA > — G p — 1 ov 
I 


rr 


SRT. „ | | 4 


i # 


Aube ſolid body, having fix equal Geometrical Squares Defnirim. e. 
for its bounds; and to Extract the Cube-Root of any Number \ - 
is to find the fide of one of thoſe Squares; ſo that the Cube-Root 2 
of any Number multiplied by it ſelf, produces the content of one ß V. 
the 6 Superficies's,or Geometrical Squares; which Content or Square \ 
being .again multiplied by the fide of one of the Squares, 
the Content of the whole | | 
For Inſtance, to find the of the Root 4, the Square of 4 is 
4 times 4, or 16, and 4 times 16 is 64, which is the Cube of 4 ; 
' is 4 the Cube-Root, and 64 the Cube. 
II. Hence it follows that every Number cannot have its Cube- 
Root Extracted without a Remainer ; becauſe every Number cannot 
be produced by Multiplying another in it ſelf, and that Product a- 
gain by the Root: that 
III. Cube Numbers are either (as Squares) compleat or imper- 
fect Cubes; for a compleat Cube Number, is that which can have imperfe# - 
its Root extracted without a Remainer, as 8, 27, 64, 125, Sc. h 
But an imperfect Cube Number is that whoſe fide or Root can ne. * b. 
yer be exactly known, as 3, 4, 5, 6, 7, 9, 10, and infinite others, 


ATABLE of the Cubes of the 9 Digits,or fingle Roots, which will be 
uſeful in Extraiting the Cube-Root, take a5 fellows, 


' 6 | 8] 5 
| 23 | 36 49 64] $1 | 
Cubes == F | 8 | 27 | 6, Sk | 216 | ** 1 


IV. Admit it were required to find the Cube - Root of the compleat m fud the + 
Cube Number, 1929781 125 ? Cu Nee 
In order to perform this you muſt firſt point the Numbers into f — 
Branches, beginning always at Units place, and proceeding to make 272% © 
2 over every third, , after the firſt, as you ſee in the Example 
wing. | | 


Roots 1121314 


Squares = | I (| 9 | 16 


The Me. 
2975781125 (1245=The Cube Row 
33) 525 — f Reſplrend, or Dividend. - 


A464 Ts FA —— 


Summ — 33 the we Oe whereby to Divide the 
EL es Leon ith tit 
Add 412 = theS$qu.of that z mult. by the laſt treb R. 

6 = the laſt treb. Square of the R. mult, by 2 


— 


The Summ—728== the fubtrahend tobe taken from the Ref: il 


: —ͤü—ũöh᷑—ͥ———ę 


4356) 201981 the ſecond Reſolvend. 4 
+ Add ; 26 = the treble-Root (12) | 
feng 432 = the treble Square of that Root. 
- 3 Wr 
n Summ - 4356 — the 2d Diviſ. for the 2d 4 Refolvend, 
| , 
Add? 576 = the of 4 inthe treble Root. 
7 — the — of the Rook multipl.by4 


Ig d- 278624—thefubtrak rotakeſfom the laſRef- 
| 46165) 23157125 = the third Rgſolvend. 


372 = the treble Root 124) 
Add 4 Os es | 


Summ = 461632 the 3d Div. for the 3d Reſolvend. 
aa 125 — the Cube of laſt put in the Root 


* 


9306 '= the Sg f 5 mult. hy the laſt treb. R. 
230640 —thetreb. Sq. of the R. mult. by 5. 


+ Summ «= 23159125 = the Subt.to take from thelaſt Ref. 
(ie) Remains. 1 


Fk: 
— 


c * * 
. » 
r -3 9 
1111 1 ” | 
- — — - - K 


I have been —— that I ſhall need to give. 
— — for the Operation; for you ſee I 


erg what Number Being Cubed will be e al th or 
next — — — — branch (4)4which' I find to de (1), | 
put one in the Root ; ſo that weng the Cube of the Figure (i) 
from the firſt branch (r) the Remainer is (o), but if it had been 


& ſomething, I would bring down the- next branch 929 to the Right 


hand thereof. 

2. Here by the Work you may fee that every Reſolvend or Divi- 
dend muſt be Divided by the Summ of 3 times * then Root, and 
three times the Square of the Root 

3. In Dividing thereof jou ure to obferve the ame Rule as in the 
Extraction of the Square: Root, i. e. to take no Notice of the Units 
place of the Reſ6lrend, in ſeeing how often the Diviſor may be had 


in 4 
'Obferve"that firſt the Cube of the Figure 2 laſt put in —.— 
222 the Square of that 2 multi 
& 1177 ble R Square of the Root mu 1 
plied by the id Figure put lch in the Root oe bich is here 2) do 
all 3 together make a Subtrahend, or Number to be Deducted from 
the laſt preceding Dividend or Reſolrend. 

5. To the Remainer bring down the next bMach (which is here 
781) and ſo go on with the treble Roar, Ct. as before, .for what 
follows is done j1 inthe Tame method us that preceding. 

6. Obſerve if the'Diviſor cannot be — in the — 
(excluding the Ua place of that Reſolvend) then you are to 

in the Root, and dow the next to the Re- 
rend, and make a new Diviſor of the be with the Cy- 


pher laſt put * 


Wo 1 Example 2. 
What is the Cube Root of 8242409 ?: 
See the Work. „ ++: 


8244409 ( 1 
0242 = Reſolyend the firſt: 


Add J 6 = the treble Root (2). 
12 = the treble Square of the Root (2) 


126 = the Summ or Diviſor, to Divide the Reſ- 


120600 242409 = the laſt Reſol tend, and thenext branch. 


560 the treble Root (20) A 112 
1200 the treble Square. of the Root. 


12060 = the Summ orDiviſor,to Divide the laſt Ri 


240. = the Square oſ 2 in the treble Root. 
2490. the treble Square of the Roqt in 2. 


© Sum = 242408 — the Subtrahend, to take from the laſt Ref. 


— — — 


1 *. the Cube of 2. 
= 0 


I Remainer. 4 
7. Here according to the 6th Rule the 2 firſt Figures of the Re- 
ſolvend 242, viz. 24 cannot be Divided by the Diviſor 126, I there. 
fore put a Cypher in the Root, bringing down the next branch 
(409) to the laſt Reſolvend 242, and ſo proceed to form a New. 
Diviſor from the treble Root (20), and the treble Square thereof, 

v. For Extracting the Root more exactly of any imperfect Cube- 
Number; you muſt place 3, 6, or 9, Cc. Cypher to the Right 
hand the Number given, to have the Root Extracted, and ſo proceed 
as with the Numbers, and for every 3 9 hers, one Decimal place 
muſt be in the Root as in the Operation following, 

| Example 


he £ 
＋ . 
3” 


ls 


FE 
* 


Thr Extraction of the Tube Abr. 7 
Example 3. 


$242.409000000 (+0468 


025 2409 = the 1ft and 2d Reſoly. 232 anda 52409 


Firſt Dlviſor 126 
the 2d = 12c60 


s the'treble Root 2. 
12 the treble Square of the Root. 


Summ = 126 D Diviſor the firſt. 


* 


Add 1 5 60 the treble Root 20 He Ex- 
1200 the treble Square of that Root. | ap | 
Summ = 12060 ;0 Diviſor the ſecond. ber. 


— — — 


8 the Cube of 2 laſt put in the Root. 
240 = the Sq. of 23 mult 5 the laſt treble Root. 
2400 the treble Square of the Root mult. by 2. 


— — 


The Summ = 242408 the iſt ſubtr. to take fromthe laſt Reſolv. 


the third and fourth Reſolv. 


23d Diviſor 1224726 
4th — 122418060, 10001 and 10001000000. 


10001000000 4 


. 606 the treble Root 202, 
| 122412 the treble Square of that Root. 


— — 


Summ = 1224726 Diviſor the third. 


Add 1 6060 treble Root. 
12241200 treble Square of the Root. 


Summ = 12241 8060 Diviſor the fourth. 


512 = theCubeof's laſt put in theR. 
120 387840 the Sq of 8 in the tr.R.(6060) 
97929600 = the tr, Sq. of the R. mult.by$ 


Summ = 979683891 ö ſub to take from thelaſſ R. 
204161088 Remainer 


| | L 2 95 Note, 
| | 8 


the Wwk (1.46) cannot be had in the 2 firft of the firſt Reſolvend or 
love. Ren in 8 ( Root, and hring down 
next branch 409; fo is the ſecond Reſalyend 252409, And the 
4 — whereby to Divide that ſecond is the treble 
and treble Square thereof 1209, viz. 12060, and 
* * I — with the. _ and fourth Reſolvends and Divi- 

fors, Cyphers falling in the, Quotient or Root. 

Note, Alſo that you might yet Extract the Cube-Root of the laſt 
Number nearer the truth, by placing: 3 Cyphers to the Night hand 
the laſt Remainer 204161088, and ſo proceeding-as in the firſt Ex. 
ample is directed. 

Cabe-Rorr VI. To Extract the Cube. Root of 2 Deeimal, work as you did 
efDecimals for à whole Number; but obſerve, 
1. That your f fu a muſt either confiſt of * het 6: * 


Never on " Note, — foregoing N 
in the 


a Arbors will An fall 
2. For every 3. 


for the paint. in the given, you oſt 


Root of De. Root, and Extract the Root of 
. were no-Cyphers, the Roe of the Remaling D 
ſomething more; the Root: of .oo001728 is 9 Eon 
the Root of .0000001728 i is .0055; and a ſmall matter 


the Exowples. Th miſe 


Cube- Numb. 
000472800 (985 Cabe- Root. 


125 
110 


60 


—— (— 


| " 7625. 
| Remains = 1655 


Example.h. * 
.000000173800 (.cog5 Cube- Root. 


n — 8 2 
83 - FE i _ * 
* N 9 [3 
We wh} * 
+ * 


2 3 5 — | = — * — 
| Were, Thot I could have mage exc 
by putting 3 'Cyphers to 1 hand of each Remalner, and ſo 

proceeding to Extract axb@pre, 6 | 


- 
* * * 
— * 


1 


c HAP. XII. 


The” uſe of the Extraction of the Square and Cube-Roots. 


- . 


S ECT. 1. 
The uſe of the Extratt ion of the Square- Root, 


I. To reduce any Super ficies to a Geometrical Square. 


* there were no other uſe of the Extraction of the Square. Root than 
this, it were to be much eſteemed by all the Students in the Mathe- 
maticks: For ſuppoſe a Circle as A, an Elipſis, or Oval as B, or an irregular 
Multangle as C, the Square- Root of the Content of any of them multi- 
plied in it ſelf gives the Content of the Geometrical- Square D, whi 2 
Square is (near enoygh) equal to any of the other Figures. 


. 
* 


* 


o % T4 
* v "EY 


2 | 9 ys _—_ 
Root. 


H. Another uſe of the Extraction of the Square · Root is the making Sa »fe. 
that moſti Excellent Table of ithms, uſeful in all parts of the Ma- 4 
thematicks, which Table is made by Extracting the Squars-Root of 3 
the Square-Root continually of the Number whoſe Logarithm is 4 
fought, until ſach time as the Root is ſo little, that it has as many Cy- 

— in the Decimal part next the point, as are equal to the Num- 
of places you intend the Logarithms to conſiſt of, &t. 

Which Table of Logarithms when with much tronble made (there 
requiring above 20 ſevefal Extractions, and as many Multiplications 
to make the Logarithm of one Number) is not only uſeful- in Sur- 

ol Dyalling, Navigation, Aſtronomy, &c. but in the Extracti- f 
om the Square and Cube- Roots of Numbers, thereby much ſacili- 20 
rating the Work; for to find the Square-Root of any Number by the 1 
Logarithms, is nothing but to take q the Logarithm of the Square- 
Number given, and you have the Logarithm of the Root, and the 
Cube-Root is found by taking x of the Logarithm of the given Number, 
c. the excellent uſe of which Table of Logarithms I have only juſt 
Hinted at, to ſhew the great uſe of the. Extraction of the Square-Root 
whereby (among other admirable uſes) that Table is made. « 


_ 


o 7 4 7 * 1 * 
7 4 = G 7 _— F FA. * 
— 3, PRE...” WY: /, We . 
— * * . „ 2 "I e 
— 
8 x 
, ” Foy, 


. 
- 
* FO. 1 ths 
—_ — 


- 
N . 
. 


* 3 — 


HI. A third and material uſe of the Extraction of the Square-Root Third a 
is by having any two 
ſides ofa Right Ang- 
led Triangle as (abc) 
given, the third may 

for inſtance. 

1, The Square. 
Root of the Summ 
of the Squares of the 
Lines & and be is e- 
qual to the Line a. ( 

2. If from the | "4 k 
Square of the Line ac you take the Vue of the Line a6, the Square. 

Root of the Remainer is the Line 5 c. 

3. If from the Square” of the Line ac you take the Square of the 
Line he, the Square-Root of the Remaineris the tine «6. 

Theſe threeCaſes do anſwer ſeveral propoſitions in the Mathematicks; 
and the truth thereof is Demoiſſtrated by Euclid, in the 47, 1 of his 

) Elements, for if the bace*{#s 6) be 4, and the perpendicular (be) be 
| 3, the Hypothenuſe. (a c) will be 5, Ce. Iv. 


"Ry 
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SECT. 2. 
The of the Extraction of rhe Cube-Roat. 


I. To. reduce-any ſolid body, to a Cube; this is performed by ex. 

tracſing the Cube-Rodt of the Content of 20 54 body, for that 

Noot is the ſide of Cube equal to the folid, a long or round 

2 of e r were 19297811. 25 che teſt ſolid; the 1 of 
uabthereto, is 1244, 48 3 Example 

Waldes of che Ge Ha- 0 5 4 | 1 


. * The content or we | and Gs ofthe. Cube or Pienen of 
ven the fide of the Cube or Diameter of an * 
a different weight or content, in Feet, Inches, 
inſfance, If a Globe of Stone of 9 Inches L iameter, hint gt 
the w is 30 J. what is the Diameter of another 
ſache kind of Stone,whoſe content is 2 the we n 
( p holds either by t t or content, for 
t ofthe zol. Ball is be Cubeof its l 
e other Ball 39.369, to Cube of its Diameter, w 
is the Anſwer z or ethecomtenrofthe Glo 31 ig, 
is ta the Cube of its Diameter 9; is the 
the other Globe 5 oo Inches tothe Cube of its Diameter, x hoſe Cube. 
Root is the Diameter ſought. | 
The truth of this is — by Euclid 18, 12 Elements, ad 
hy the ſame Reaſon the meaſure of long, round or ſquare Glids, or 
the OY of Guns chr. being compered i are Ws Giſcorered. 


ING. 


